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PART L 


DISEASES OE THE URINARY SYSTEM. 


CHAPTEE I. 

INTRODUCTION TO THE DISEASES OF THE KIDNEY 
By JOHN McCRAE, M B (Tor ), M R C P (Bond ) 

It is not the intention of the writer of this article to attempt to put forward 
anything new, nor yet to give in detail the knowledge that we possess of the 
physiology or pathology of any particular part of the kidney So large a 
task as the latter would naturally fall to other hands Nevertheless, we are 
in possession of a certain accumulation of fact and a greater of theory 
about the functions and the structure of the kidney, and the most that can 
be attempted in this place is to point out the general trend of these ideas 

Some investigators exalt the glomerulus, others the tubule, some believe 
that forces, largely mechanical, govern the excretion of urine, others that 
the vital powers and the selective ability of cells are more potent While 
dogmatic assertion is comfortable for the student, it is not quite so just foi 
the advanced reader, and the object here sought is to approach the subject 
with a mind as open as possible even though the result be that the reader 
is left with the idea that there is a great deal of uncertainty still prevailing 
with regard to the processes that go on m the kidney This is inevitable 
In the last twenty-five years there has been a great mass of work done with 
reference to the problems presented by urinary secretion, and one must 
admit that there has been no advance made m that time at all commen- 
surate with the energy expended, or at all comparable with the increase of 
knowledge concerning other apparently less important organs 


THE PHYSIOLOGY OF THE KIDNEY 

Since the days of Bright the importance of the kidney as a seat of disease 
has certainly not been underestimated, so that there are many diseases 
with urinary manifestations m which it is difficult to keep the kidney 
out of the mental picture, innocent though it be As an excretory organ, 

VOL n — 2 (17) 
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while it probably stands second to the alimentary tract, it certainly sur- 
passes in importance the skin, whose total excretion of water it equals, and 
it greatly surpasses such subsidiary systems of excretion as the breath and 
the saliva With excretion so large and so important, it is natural that it 
should be held responsible for much that merely goes past its portal, being 
dependent on other systems to a large extent, the abnormal products apjiear- 
ing m the urine are often not the product of disease of the kidney but oi some 
othei organ or system The true view of diseases of the kidney cannot 
be attained until we are able rightly to estimate the variations m excretion 
for which it IS not responsible The kidneys excrete and put the finishing 
touches upon the urinary fiuid, they are acting at the end of the metabolic 
course both as active and as passive agents There are some modifications 
of the excreted products over which they have control, and some over which 
they have none The limits of such control are what we endeavor to de- 
termine by experimental work, and there is at our disposal evidence which 
tends to show that while to some extent the kidneys are mere mechanical 
contrivances, mere filters, so to speak, they are to a far greater degree 
active, specific glands ^ The daily performance of the healthy kidney is 
no doubt a combination of these mechanical and vital processes Yet the 
more one follows the conflict of evidence and the varying results that have 
been obtained by the use of similar experiments on kidney functions, the 
more must it be realized that these functions need not be absolutely hard and 
fast, unalterable, specific rules of procedure Compensatory assistance of 
organ to organ, of one portion of an organ to another, is so widely seen that 
it IS surely a law — and of the working of this law the kidney often avails itself 
Glomerular secretion and cellular secretion undoubtedly assist and com- 
pensate for one another, and the history of any renal case is the sum total 
of successes and failures in these adaptations Nor does it end here, the 
kidney, as an end link in the vascular chain, is ready at all times to fall back 
upon the vascular system, and in time of stress throw its burden upon the 
vessels, which, in turn, seek the help of the adjuvant systems, the alimentary 
canal, the skin, and the other lesser excretory organs Witness m nephritis 
the excretion of urea in the saliva, of chlorides in the fceces It is obvious 
that the variations m experimental results, and the difficulty experienced m 
trying to lay down hard and fast rules as to kidney function arise from this 
very “give and take” between the different parts of the kidney, and between 
the kidney and its fellow-organs 

The rules of function that can be fairly considered as settled are these 
The glomeruli excrete water and salts, such as sulphates, phosphates, and 
carbonates, especially when these are m excess, many foreign substances, 
such as sugar, peptone, egg albumen, and hiemoglobin (Adams Bridges, 
Adami), if injected, are also excreted by the glomeruli, yet sugar is excreted 
by the tubules when the kidney is poisoned by phloridzm (Leowi and 
Schmid), and many pigments, when injected, have been found to be excreted 
by the tubules (Hober and Komgsberg) Urea is so readily diffusible that 
it IS hard to believe that it is not excreted by the glomeruli, yet urea and 
uric acid are generally credited to the tubules (Stewart), uric acid, indeed, 

1 The infiltration theory was enunciated bv Ludwig, and was supported with 
modifications by Hans Mej’^er and Koranyi, while the secretory theory was upheld 
by Bowman, Heidenhain, and, again, with modifications, by Bartels 
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seems to be thrown out by the convoluted tubules and the ascending loop 
of Henle (Sauer, Anten), while phloridzin, cantharidin, and perhaps mercury 
are excreted by the tubules (Henderson) Apparent discrepancies as to the 
place of excretion of any substance arise not from mistaken observations, 
but because the adaptability of the kidney causes these substances to be 
excreted now in one way, now in another There is much reason to suppose 
that water and salts may be excreted by the tubular epithelium also, in 
short, it seems as if the tubules can share every glomerular labor when 
the need arises 

Certain it is that when, by reason of altered blood pressure, the glomeruli 
cease their activity the tubular epithelium has been proved to take up their 
function, so that excretion goes on Nor is this assistance confined to tem- 
porary embarrassments of the glomeruli Muller^ has pomted out that 
in a case of diffuse nephritis with oedema and oliguria (which in turn yielded, 
and polyuria ensued) the convoluted tubules widened and their regenerated 
epithelium became quite endothelial in type The evident meaning of this is 
tliat these tubules took up, to a greater extent than ever, the work of excreting 
urinary water, they doubtless lost to some degree the funetions that they 
ordinarily possess, and adapted themselves to their new work, for which 
their simpler endothehum-hke structure fitted them Muller thinks that this 
IS an explanation, partial, at least, of the power of a kidney deprived of 
many glomeruli to excrete a vastly increased amount of water In any 
case, it IS an excellent example of what has been referred to above as the 
“give and take” of the one part of the kidney and another Nor is there 
anything wonderful in this adaptation, for the flattened endothehum-hke 
cells in the dilated tubule have merely asserted their relationship to the 
flattened epithelial cells covering the glomerular tuft, which normally possess 
this structure, adapted rather to the excretion of water than to the more 
elaborate processes which are the duty of the epithelial cell of the tubule 

Nor must we overlook the power possessed by the tubular epithelium of 
absorption from the fluid m its lumen, that is, there is good reason to suppose 
that the action of the epithelium is not always supplementary to that of the 
glomeruli, but may be antagonistic or at least exerted m a contrary direction, 
doubtless absorption back to the blood and lymph of water already secreted 
by the glomeruli occurs through the tubules like other glandular cells, 
their absorptive power undoubtedly works m both directions This asser- 
tion IS not meant fully to support the old idea expressed by Ludwig, that the 
tubule was given its vast length to act as a corrective upon the lavish glomer- 
ulus, but we can well imagine that the epithelial cell is as free to act in one 
direction as m the other Ludwig’s idea was that the glomerulus, like a 
filter, passed out urinary constituents in the same degree of concentration 
as that in which they existed in the blood, and that subsequent alterations 
were the work of the tubule It may be plainly said that his idea meets 
with little if any belief at the present day, yet one may insist that it is reason- 
able to suppose that the tubular epithelium does absorb from the lumen as 
well as from the blood 

Let us digress, at this point, to indicate some of the characters that the 
epithelium of the tuft and the epithelium of the tubules respectively possess 
It has been shou n that the somewhat flat epithelium of the tuft lies on the 

^ Verhandl der Deiitschen path Gescllscha ft, 1905 73 
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capillary directly, without the interposition of any lymph space By its 
great superficial area it approximates to the endothelial cell of the capillary, 
and thus, m the glomerulus, where mechanical forces (e g , blood pressure) 
are prominent, the urinary water has to pass through only two flat cells, 
the inner capillary wall, and the outer flattened epithelial cell, which latter, 
by its shape and its absolute juxtaposition, can allow the fluid to pass as 
readily as can the capillary cell But, on the other hand, it preserves 
enough of its epithelial quality to remember its function It is a kind of 
frontier customs officer, it possesses complete power of allowing substances 
to pass, but, in addition, it possesses the pouer of selecting and turning 
back the undesirable elements This is the specific power m which it sur- 
passes its humbler endothelial brother The tubule cell, on the other hand, 
works in an entirely different way Between it and its capillary is a minute 
lymph space, and the lymph bathes it on one side and the urinary water 
in the lumen on the other Here the layer of lymph exists to allow the cell 
to work, not in response to mechanical but to osmotic forces The blood 
and the lymph make their exchanges, and the lymph and the cell make theirs, 
the lymph thus becomes a kind of middleman, and while breaking the con- 
tinuity of mechanical forces, substitutes the medium by which osmosis can 
proceed This being the case, it is readily understood that the osmotie 
process can go on as well from the urinary water to the Ijunph, by way of 
the cell, as from the lymph to the urinary water 

The Excretion of Water — The most easily understood function of the 
kidney is the excretion of urinary water, mostly a glomerular but partly a 
tubular function, this varies in amount directly with the rapidity of flow 
through the renal vessels, which rapidity may or may not be connected 
with a rise or fall m blood pressure, a certain minimal blood pressure 
is necessary, but, if this be obtained, the effect of transient rises or falls m 
pressure is less apparent than the results got from an increased or decreased 
rapidity of flow All these, ho^^ever, fail if the blood is too concentrated 
(Henderson^) 

Thus cardiovascular influences in general have their effect upon the 
excretion of urinary water, but the Aasomotoi influences exerted upon the 
kidney vessels themselves must be infinitely greater Where these vaso- 
motor stimuli arise and how they are conducted we do not know Yet 
the results that depend upon them are at times remarkable What is the 
mechanism of hysterical polyuria, and why may a cannula inserted m the 
ureter cause anuria’ Why does moderate venous interference lessen in- 
stead of increase the amount of water’ Again, what is to be made of 
the immense increase of urinary water which Rose Bradford found to follov 
the excision of large fractions of the kidney substance’ Upon the answers 
to these questions we can only speculate, but, at least, they indicate how 
great is the elasticity of function m at least the matter of water excretion 
While attention is directed to the importance of vasomotihty, it must in 
addition be kept in mind that there is a cellular selective power in the 
epithelium and endothelium of the glomerular capillarj^ although ve do 
not know whether the urinary vater escapes through or between the cells 
or by both routes, whatever be the fact, the endothelium does possess a 
\ arying power of allowing fluid to pass, either by a shrinking of the cellular 

' American Journal of the Medical Sciences, 1907, cxxxiv 
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bulk and a consequent increase of the intercellular space, or by a distention 
of the vessel producing a flattening or thinning of the cells It may be stated, 
howevei, as a probability that the excretion of urinary water is accomplished 
by a combination of several forces, acting together oi separately, namely, 
the pressure and rapidity of the blood stream, the personal power of the 
capsular epithelium and the endothelial cells of the capillary, and obscure 
influences on either or both of these brought about by nervous stimuli, all 
of these, again, being to a large extent under the dominance of the local 
vasomotor nerves The influences which act upon the output of urinary 
water are thus very far reaching, and are such as will react to many physio- 
logical, to say nothing of morbid changes, the difficulty of telling how far 
the kidney itself is at fault, or how far it is merely proving an adjuvant to 
some other system, is apparent The kidney may act the last-named 
good part for the sake of some other organ, such as the heart, and it may 
do tins so long and so continuously that it becomes a slave, and bears the 
brand of its master in a physical change which is indelible 
The Excretion of Solids — ^The separation of the solid substances 
of the urine forms the next function of the kidney, and these substances 
fall at once into two groups, inherently useful materials (which are in 
excess, such as sugai m alimentary glycosuria, or which have served their 
purpose, as pigments), and substances that are inherently harmful The 
latter class embraces many end products of metabolism which we are 
accustomed to consider as the normal constituents of urine, as well as acci- 
dental substances introduced from without and substances produced by 
pathogenic agents in the body As has been indicated above, the power 
of excreting solids seems to be shared by the glomeruli with the tubular 
epithelium, in the glomeruli there is no doubt a certain degree of extrusion 
by mechanical force of substances in crystalloid or soluble form in the blood 
which are permitted by the glomerular epithelium to pass It seems wrong 
to deny to the glomerular endothelium a certain ability of selection, because 
we admit it for capillary walls elsewhere in the body, and, if there be no 
selective powmr m the endothelium, that of the epithelium must be excreted 
through the barrier of the capillary wall The epithelium appears to be 
able to take up the colloidal substances from the blood The process here 
must be very complex — a combination of mechanical filtration, endothelial 
selection, more refined epithelial selection, and perhaps osmotic exchange 
as w^ell In the tubules, on the other hand (bearing m mind wdiat has been 
said previously as to the isolation of the tubular cell by an infinitesimal 
layer of lymph), the process is reduced to a combination of selection and 
osmosis Perhaps, after all, selection is but an expression of osmotic force 
If W'e have any force other than osmosis, w^e must admit that it is exerted 
this time across the barrier of the lymph space and the basement mem- 
brane Further, the renal epithelium has the power of synthesis, and 
forms complex substances that are not apparent as such in the blood or 
lymph, such as hippunc from benzoic acid, as w^ell as the power of analysis, 
breaking down other substances, as kreatin to form kreatmm These 
changes are due to the formation in the tubular cell of an enzyme, which 
lias been called histozyme (Wells^), and it is a significant fact that it has 
an interchangeable action, changing benzoic acid and glycocol to hippunc 


Journal of the American Medical Association, January 25, 1902, xxxvni 
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acid, and the contrary The hearing of this quality upon the supposition 
that the renal epithelium is free to exert its powers toward absorption as 
well as toward excretion is obvious 

Lastly, has the kidney an internal secretion in the sense in which we 
speak of the secretion of the thyroid, the pituitary, or the adrenal’ One 
IS tempted to think so, although it must be admitted that we have no evidence 
that IS undeniably certain,^ unfortunately, extirpation of the kidneys is 
followed by death from sjunptoms which are explicable on other grounds 
than the absence of a specific secretion, but in nephrectomized animals 
death can be postponed for a short time, but not averted, by the adminis- 
tration of the juice of the fresh organ The administration of raw kidneys 
in case of renal insuflBciency has not yet been so successful as to enable us 
to deduce therefrom that a specific internal secretion exists 

In considering normal urinary excretion, it seems necessary, above all 
other things, to acknowledge the vast importance of the dependence of 
one part of the kidney mechanism on another, and the readiness with 
which one part takes up the work of another, remembering, at the same 
time, that there is a high degree of individuality in the renal cells them- 
seh es, so that the degree of functional activity or of implication by disease 
may vary greatly m different parts of the same organ 


THE PATHOLOGICAL PHYSIOLOGY OP THE KIDNEY. 

The Relation between the Blood and Kidney Excretion.— While 
the kidney has a specific power of secretion or excretion which may be 
reserved for special occasions, or, on the other hand, which may be doing 
subsidiary work all the time, there is yet a very important, quasi-mechanical 
excretion going on constantly by the glomeruli This was naturally one of 
the earliest facts to be observed The glomerulus, a mere coil of capillary, 
was seen to have a large afferent and a small efferent vessel, the blood pressure 
at the source of the renal artery is high, that at the mouth of the renal vein 
lov , it -w as thought that the excretion of urine by the glomeruli was the 
expression of the difference of force between these, plus the amount that was 
excreted in the secondary system by which the tubule is supplied It will 
be remembered that the arterue mterlobulares carry most of the blood entei- 
mg the kidney directly to the glomeruli (although some of it goes to the 
vessels in the intertubular spaces), and that the efferent glomerular vessels 
are distributed to the intertubular tissue to supply the tubules after the 
blood has gone through the glomerulus The kidney thus resembles a com- 
pound engine, m that most of, if not all, the blood goes to the high-pressure 
glomerulus, as the steam goes to the high-pressure cylinder, thence much 
of it goes to the low-pressure tubular capillaries, just as the steam, deprived 
of much of its expansive force, goes to the low-pressure cylinder, m all this 
the mechanical advantage is evident 

The result is that, ordinarily, the blood stream is inflicting a certain 
wear and tear on the glomerulus, the wear and tear depends upon the 


‘ R M Pearce {Archives of Internal Medicine, 1908, ii, No 1) presents a strong 
case against the existence of a specific internal secretion by the kidney in a paper 
v Inch contains much useful material relating to urinary function 
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amount of work that is being extorted from the mechanism, or, expressed 
differently, depends upon the persistence with which blood at high pressure 
IS supplied to the glomeruli, the compound engine after a hard run is allowed 
rest, but the glomeruli have no such relief, in any middle-aged kidney, or 
a kidney that has experienced hard, continuous strain, there are the so- 
called hyaline glomeruli, which have still the form but none of the functions 
of glomeruli, as the body has no means of supplying new glomeruli, the blood 
force IS no longer expended on the high-pressure glomeruli, but falls direct, 
to a great extent, upon the low-pressure secondary circulation, which was 
never built for such high-pressure work, it is likely, then, that degeneration 
goes on here all the more quickly, and the stress undoubtedly leads to a rapid 
fibrosis, it IS not difficult to imagine that a degenerated glomerulus leads 
soon to a damaged or quite inefficient tubule, not only from the results of 
this stress, but because the inefficiency of the glomerulus brings it about that 
the tubular cells are no longer thoroughly washed by the free flow of urinary 
water 

Another factor, which seems no less important, is the quahiy of blood that 
is supplied to the entire capillary system, the blood brings deleterious sub- 
stances which injure the structures m their passage, and the structures 
also have to take their nutrition from this source, the more deleterious sub- 
stances there are the worse is the cell food, and, therefore, the poorer the 
work done by the cell, the cumulative quality of such a bad state of affairs 
IS easily apparent Thus it is brought to pass that the perfection of the 
selective power is lost, and substances that were once held back are allowed 
to pass through, and, on the other hand, substances whose appearance in 
the urine was dependent on kidney efficiency no longer appear there In 
such circumstances the urinary water is excreted by skin and bowel, salts, 
such as chlorides, may escape by the intestine, nitrogen may, to a great extent, 
escape by the same way (von Noordeffi), or even by the saliva m small 
amounts, and the Avell-bemg of the organism no longer depends on the 
broken-down kidney, but on the excellence of the adjuvant systems 
Tubular Functions and Disturbances — The Functions of the Tubule 
and its Behavior when Imtated — To the tubular epithelium we are in the 
habit of ascribing certain functions connected with the partial excretion 
of salts and othei solids, as well as the synthesis of uric acid and the 
analysis of kreatm and other bodies, but these are doubtless but a small 
pait of the work of so complex a structure, and our knowledge of the actual 
secretory power of the tubular cells is gathered from sadly uncertain modes 
of investigation, the convoluted tubule and the ascending loops of Henle 
excrete uric acid , but what is to be said for the tubular areas that as yet, 
like brain areas, aie “silent'*’” What mean the modiflcations of epithelium 
m the various parts of the tubule’ We can scarcely guess One is tempted 
to indulge in the fancy that the tubule may some day be divided off as to 
function, m the same way as the alimentary tract is, that just as there is 
a specialized process m each part of the latter, there may be in the former, 
also, that the processes of absorption and re-absorption that go on repeatedly 
as the intestinal contents pass down may, perhaps m some less degree, be 
repeated in the tubule 

The convoluted parts of the tubules are those in wffiich w'e mark most 

* Mefabohsm and Practical Medicine, London, 1907, ii, 439 
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constantly the changes wrought by toxins, m fact, the strictly medullary 
parts of the tubules are as yet of but little use to us, so far as the microscopic 
determination of pathological change is concerned Analogy leads us to 
suppose that if these last were concerned only m conduction we would 
have a less specialized lining for them Experiment with pigments m the 
hands of Heidenham, Adams, and many others has proved useful in the 
determination of functions of different parts of the tubule, various pig- 
ments are put into the animal body, and when the animal is killed, after a 
shorter or longer period the position of the pigment granules in the kidney 
cell IS determined The conclusions drawn therefiom are open to the ob- 
lection that the position of pigment m the cell is not necessarily an indica- 
tion of its route, but, if sufficient of such experiments be carried out, it 
it IS safe to assume that the distance (in the cell from the hnmg membrane) 
that the pigment has progressed m animals killed at vaiious times after 
injection indicates whether the pigment is taken up from the blood or fiom 
the urine It must be admitted, of course, that experimental animals are 
not exactly normal, and the very “give and take” of one part of the tubule 
and another may perchance lead substances to be excreted in a way differ- 
ing from that in the normal kidney 

The tubular cell is prompt to suffer fiom the effect of even transitory 
toxicity of the blood and lymph, with reference to the lymph, indeed, we 
will do well to remember that the lymph which bathes the cells intercellularly 
probably acts precisely as does the blood with reference to excretion, save 
that, there being no high pressure in its current, it exchanges its constituents 
with the urine merely by osmotic variations of the two fluids To toxic 
lymph and blood the cell quickly reacts, entering the state of cloudy swelling, 
this IS the pecuhai “ground-glass” appearance that the individual cell takes 
when it IS damaged, and the kidney of almost every infective or toxic case 
shows it so distinctly that it can be determined by the naked eye It prob- 
ably IS often undergone by cells in the course of life, and from it the cell can 
recover entirely Careful study of the cell with cloudy swelling indicates 
that there is a disturbance of the osmotic relations, by which the bulk of the 
cell becomes much greater, the Altmann granules, instead of being arranged 
in definite rows, appear to be dislocated from this arrangement and are 
seen m apparent disorder The cell m this state is undoubtedly less efficient, 
and, as was pointed out earlier in this chapter, there is at once a less peifect 
excretion by the cell, and its own catabolism is increased So the vicious 
process continues until the individual cell has gone on to the stages of granu- 
lar, fatty, or hyaline degeneration, as the case may be, all of which are sup- 
posedly more extreme than cloudy swelling, it may well be imagined that 
the results upon excretion are to lessen its efficient performance Such a 
condition may become the beginning of a permanent insufficiency, and the 
kidney tubule may not be able to regain its state of perfect health 

When considering the damage wrought upon the kidney by toxins, it 
IS essential, however, never to lose sight of the fact that there are two widely 
different classes of tissue involved, the parenchyma and the connective 
tissue These differ widely m the extent of their reaction to irritation 
The writer is m the habit of using a fanciful illustration for this the paren- 
chymatous cell represents the “professional man” in the community, specially 
trained, not to be replaced but by one of his own class, impressionable by 
e^en slight external stimuli, not pi one to be physically hardy or overgiven 
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to reproduction The supportive cell, on the other hand, is its “laboring- 
class” brothel, not trained in any high, special task, whose supportive work 
can be replaced by any kind of tissue, even scar tissue, not readily impres- 
sionable, even by powerful, external stimuli, physically strong, and ready in 
reproduction These two cells he side by side m the kidney, exposed to the 
same toxic influences, but reacting to them each m its own way A toxin 
strong enough seiiously to damage the high-class cell is only strong enough 
to irritate the low-class cell to reproduction When the high-class cell is 
killed by toxin, it leaves no one of its kind in its stead, and its place is occu- 
pied, but its function is not performed, by the progeny of its laboring-class 
brother If some such plan be kept m mind, one is prepared to collate the 
effects of toxin upon each kind of tissue, and so to form a right idea of the 
Mai result m the organ When the condition of imperfect tubular excretion, 
refeired to above, is prolonged, many cells die and are desquamated, and 
the toxins which sufficed to damage and even kill the cells are sufficiently 
potent to irritate the supportive structures to overgrowth, thus, hand m hand, 
the two processes go on until there is proliferated connective tissue wheie 
once was a tubule, and this is the process of fibrosis The work of every 
destroyed tubule must be thrown on its surviving fellows, and if the kidney 
continue to perform its work apparently perfectly, it is done, nevertheless, 
at a price, the price is stress, which will have to be paid for by shortened life 
of the other tubules 

The Effects of Toxins — What are the effective toxins'^ They are the 
toxins, so-called, of the infective diseases, products of cell catabolism 
throughout the body, hsemoglobm (Levy^), many irritant exogenous poisons 
(of plant and animal origin), and perhaps many chemical products which 
we are accustomed to consider as the normal output of the kidney This 
apparently brief narration includes a vast number of substances The 
products of pathogenic bacteria are well known as having an irritant action 
on the kidney, but there are doubtless products of bacteria not known to 
be pathogenic, which also irritate, the great numbers of bacteria m the 
alimentary canal are constantly producing substances with which the kidney 
has in part to reckon, and m constipation this responsibility is doubtless 
increased Every cell that breaks down m the body has to be disposed of, 
and m cases of extensive damage, as burns, suppurations, and necroses, the 
kidney has to bear its share of the excretion With reference to exogenous 
substances, we have but to look at the belief that one food is better than 
another, that the red meats are harder on the kidneys than white meats, 
and a bundled other facts or fancies that make up our ideas upon diet, be 
they truths or errors, we have but to observ'e these to see that the practitioneis 
of medicine at least have given a large place to the responsibility of the end 
products of mgesta with regard to the kidneys 

The Effects of Age — The changes produced by age may be con- 
sidered physiological, and doubtless are, but physiological in the sense of 
being processes which are always occurring, which ve consider hurtful, 
but Inch cannot be obviated Every “old kidney” show s certain changes 
vhich appear to be of the nature of replacement fibrosis such as ^^e have 
previously described, they appear to co-exist with changes m the arteries, 
and m the very old make up a veil-defined entity What, then, are the 

' Drutcch Arch f him Med , 1904, Ixxxi 
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causative factors here ’ If we knew the cause of arteriosclerosis the question 
would probably be answered work, catabolism, stress, the hundred slight 
disturbances of all the tissues (whose catabolic effects must be disposed of), 
the fact that nothing lasts forever, the sudden jars, metabohe and chemical, 
of a blood supply no longer perfectly cushioned by elastic arteries — these, 
and as many more, perhaps, go to make up the factors which cause the 
changes of age The constant breaking down of cells is a strain on the 
kidney, the greater by so much as the kidney is older, but it must be said, 
on the contrary side, that the very fact that the body is smallei and the 
cells fewer is of advantage to the kidney, because the output of such cells 
IS less than m the body of full manhood, there is thus a kindly compensation, 
even m old age, which tends relatively to lighten the renal labors 

Nevertheless, it often appears that the “old” kidney is a very efficient 
one, and this compensation is a virtue not to be ascribed more to the kidney 
than to the circulation As the arteries become old and inelastic, the heart 
can no longer depend upon them for the necessary contractions wdiich tend 
to raise blood-pressure in localized areas, and must perforce work harder 
and adopt a higher general standard of minimum blood pressure, which is 
accomplished by hypertrophy From the time at which this raising of the 
minimum blood pressure commences, the tissues, even when most at rest, are 
yet exposed to a strain greater than that to which they have been accustomed, 
wnth the increasing inelasticity the minimal blood pressure continues to 
rise The kidney shares to the full degree in bearing this strain, and the 
constant stimulation — mechanical if no other — leads to pioductive processes 
in the suppoitive structures 

Parenchymatous Change m General. — Albuminuria and Casts — As 
the kidney tubule is the unit of the kidney, and, so fai as we can see, every 
tubule IS built exactly like every other one, the parenchymatous derangements 
of the kidney can be narrowed downi to the sum of the derangements of the 
single tubules, derangements that vary from cloudy swelling to complete 
disappearance and replacement Slight changes often pass unnoticed, so 
far as any urinary sign is concerned, and, on the other hand, there are slight 
urinary changes, such as transitory albuminuria, with wffiich we have not 
yet learned to coordinate the corresponding alteration in the kidney With- 
out entering into the question of albuminuria, it may be said that these 
transitory albuminurias must have a meaning, albumin has its place, and 
its place IS not m the urine, so that “physiologieal,” as a term applied to 
albuminuria, ought to mean not a normal process, but a process so little 
abnormal that experience has led us to know that certain cases of it do not 
habitually lead to any more serious disturbance Albuminuria can depend, 
too, upon causes which are not situated in the kidney itself, anything that 
prevents the exit of venous blood from the kidney may cause albuminuria, 
experimental temporary blocking of the renal artery may cause it, the 
upright position m some persons seems to cause it, or, to put it in another 
way, the recumbent position causes its cessation, and the distribution of 
increased pressure in pregnancy has been held to explain the presence of 
albuminuria Under these circumstances, all or most of the albumin is 
excreted by the glomeruli But in its occurrence, wffien there is disease of 
the kidney, the site of its output is uncertain, and may be tubular as w^ell 
as glomerular 

Here it is in place, also, to make reference to casts The blood cast is an 
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evidence of lupture of a capillary or other vessel in the glandular pait of the 
kidney The source of the epithelial cast is equally obvious, although it is 
formed sometimes of the original tubular lining and sometimes of epi- 
thelium that has been newly generated by the tubular cells, the histological 
nature of the cells concerned gives no accurate information as to the site 
of its formation, and in all cases it must be remembered that the cast, when 
seen m the tissues, may be on its way out, and is not necessarily at the site 
of its formation, epithelial casts can be formed, too, by agglomeration of 
cells, so that the 3U\taposition of its individual membeis does not always 
mean that they occupied that place m life, although it generally does so 
Some hyaline casts are also of epithelial origin, although it is not possible 
to say whethei the hyahnization occurred m life oi after they were detached 
Whenever they can be recognized as epithelial, casts mean that the kidney 
substance is, to this extent, destroyed It is true that, normally, kidney 
cells are constantly paying their debt to nature by dying, and as such are 
being shed off, more oi less altered The ajipeaiance of single cells in the 
urine thus means nothing, but with aggregations of them it is diffeient, 
if one may use a simile of a homely kind, the deaths of many men here and 
there m a community do no more than remind us of our mortality, but when 
a dozen members of one family circle die, we proceed anxiously to inquire 
into the cause This is the state of affairs m the lenal community when 
a cast appears, there is a local upsetting of normal conditions where it oiigi- 
nated The statement has just been made that some hyaline casts are of 
epithelial origin, perhaps the majority are, but the subject has been the 
battleground of much controversy It seems reasonable to suppose that 
hyaline casts can originate in three ways, from the epithelium itself, shed 
and altered, from coagulation of tiansuded plasma, and as an excretion of 
the tubular epithelium, or, better, as a separation of pait of the tubular 
epithelium These will be dealt with in their order 
Langhans^ demonstrated the colloid alteration that epithelial cells undergo, 
by Avhich they become glassy and transparent Ribbert has long cham- 
pioned the second theory of formation, he considers that casts aie formed 
of albuminous transudate hyahnized by the acid reaction of the kidney 
His experiments certainly seem to beai out the contention, but Saundby" 
concludes from their raiity m functional albuminuria that this is not a com- 
mon source Some hyaline casts give the reactions of fibrin and some do 
not The supporters of the third theory contend that hyaline casts may be 
formed by the shedding off of material which is eithei the cell substance 
itself, that has imbibed water and has swollen up, or is an excreted product 
of the cell The material referred to can be seen in tubules of a kidney 
which is the seat of moderate nephritis, and consists of globules or masses 
of varying size, which look like irregular droplets, which appeal to be able 
to fuse together, and which at times appear to be only the spaces between the 
meshes of the detritus that is seen in the lumma Ribbert contends that 
these are normal Where such are present, the epithelium is often found 
low and, as it were, lopped off, when the epithelium is not truncated, it may 
be that the material has descended from a higher part of the tubule It 
will be at once evident that a growing vital part of the cell is yet left, and 

' Virchow's Archiv, 1879, Ixxvi 

^ Leclvres on Renal ami Urinary Diseases, second edition, p 41 
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this may be the reason why a kidney can produce vast numbers of such casts 
through a series of years, without suffering greatly m the process Oerteb 
and Hovida long ago pointed out these “plasma rings,” and discussed their 
piobable relationship to hyaline casts Bartels considered that the hyaline 
cast IS generally formed from an excretion of the cells, while admitting 
the possibility of its formation from the coagulation of albumin Council- 
man,^ who has carefully studied the kidney, will not venture an opinion upon 
the nature of these structures, but, on the other hand, admits the likelihood 
that fibrin can form casts There is good reason to suppose that hyaline 
casts arise m all three ways, as Saundby stated some years ago All of them 
indicate a pathological state of the secreting structures, and a hyaline cast, 
therefore, viewed in its most innocent light, is an mdicator of disease 

Even when the cells are shed off m numbers as casts, it is well to recall 
that kidney epithelium can be regenerated to a moderate extent over denuded 
areas 

Changes in the Glomeruh. — ^The changes which are found m the 
glomerulus m different forms of disease are manifold, but it is hard to re- 
frain from grouping them into those which signify acute disease and those 
which signify chronic change, although the boundary between the two is 
difficult to place It may be of advantage to point out these alterations, 
leaving their exact application to the articles which deal with the diseases 
themselves 

The Capsular Space — Exudation of albuminous fluid, and subsequent 
fibrin formation can occur, and this may either be absorbed, swept away, or 
may remain and become organized, so that partial or complete adhesion 
between the walls of the capsular space mayoccur, and, further, the glomerulus 
itself may become secondarily vascularized by new-formed vessels which 
run from the peripheral wall Hemorrhage may occur into the capsular 
space The lining epithelium may be so damaged as to become swollen, 
granular, and may be desquamated in a moderately undamaged or in a 
necrotic state, or m cases of less extensive damage it may actively proliferate 
Degenerated cells pushed up from the tubules may appear in the capsular 
space, as was shown by Welch in the kidneys of cantharidin poisoning In 
all this one may see, as has been suggested, the parallel that exists between 
the capsular cavity and the serous cavities, such as the pleura or the peri- 
toneum (CorniP) It IS not mere coincidence, but shows that the reaction 
to inflammatory, regressive, and progressive changes is everywhere m obedi- 
ence to law 

The Capillanes of the Glomerulus — ^In the capillary branches may be 
found bacterial, fibrinous, or hyaline thrombi, leukocytes emigrating through 
the w^alls have been seen by Councilman, although the occurrence of this 
phenomenon had for long been denied, cells, evidently the proliferated 
endothelium, are seen, sometimes yet adherent, at other times desquamated 
and degenerated An increase of the cells betw’^een the capillaries is at times 
to be seen, which cells may prove to be mainly leukocytes, this is, naturally, 
the result of the emigration spoken of above, and this infiltration is not to 
be found elsewhere m the kidney, indicating clearly the existence of irritants 


' Deutsch Arch f Lhn Med , 1871, vin 

■’ Medical and Surgical Reports of the Boston City Hospital, 1897 
^ “La Glomerulite,” La Presse Medicate, 1900, i, 177 
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whose “first choice” is the glomerulus The entire glomerulus larely may 
be converted into a granular, necrotic mass, m which no individual features 
can be distinguished (Councilman^) Amyloid change of the capillaiy is 
familiarly known, and most common of all is the hyaline change, wdnch 
affects the vascular w'all, wdiether it occurs on its outer surface or its inner 
surface is uncertain, but the change begins in the distal parts of the loops 
and progresses until the lumen is partly or W'holly occluded, and the entire 
tuft IS replaced by a hyaline mass, wuth an occasional narrow^ed blood space, 
wdiose scattered nuclei still may be distinguished Finally, the mtercapillary 
connective tissue may be proliferated and the new'-formed tissue finally 
shrink, pulling m the surface of the tuft by its contracting bands, just as 
happens m a “hepar lobatum” or a “gianular” kidney, this constitutes the 
lobulation that is at times so characteristic a mark of the damaged glomerulus 

The effect of the above-mentioned chronic changes on the size and appear- 
ance of the glomerulus can be w’ell imagined Side by side wnth small, 
hyaline, useless glomeruli w ill be found others of great size, wdnch by com- 
pensatory hj^ertiophy aie capable of doing then own woik and moie, 
the excess of mine in cases of interstitial nephritis is probably partly due to 
the high efficiency of these hypertrophied glomeruli, at least so far as the 
excretion of w'atei is concerned 

Changes in the Tubule. — ^The altciations produced m the tubule are more 
simple than those in the glomerulus, w'e have heie to consider only the changes 
that the individual cell may undergo These are the vaiious degenerations, 
cloudy, granular, hyaline, fatty, and “dropsical,” vesicular or vacuolar, 
as a result of degcnciation the cell may be desquamated indnidually, or 
w'lth others as a cast, it may be tluowm off and become cemented to otheis 
while m the tubule, again forming a cast, or it may become necrotic and 
disappear as quickly scatteied debris It may present vaiiations of size 
and of shape, A^hlch variations in turn affect the capacity of the lumen 
of the tubule Into the tubule may be throwm blood oi the precursors of 
fibrin, wnth subsequent formation theieof All degrees of vaiiation of the 
size of the lumen are found from the narrow lumen of cloudy sw'elhng to 
the cyst All changes m the epithelial cell are but temporaiy, and must 
be considered as acute, m the sense that a cell wnll not Jive long in a damaged 
condition When the cell dies, its neighbors may be able to generate a 
new cell to take its place, wdnch, in its turn, may undergo similar changes, 
if no such substitute is formed, the tubule, as such, ceases to exist, or remains 
only as a space m the connective tissue, if its glomerulus also be destroyed, 
even the space ceases to exist, and solid fibious tissue finally replaces it 

The deleterious agents wdnch affect the tubular epithelium may be m the 
blood or m the urine, and in eithei case the chances are that the glomeiulus 
will have been first exposed to their action 

Changes m the Interstitial Tissue. — Space need not be occupied m 
describing the changes that the connective-tissue stroma undergoes, for these 
are the same as are undeigone elsewdiere by supportive tissues, it may be 
the seat of a migration of leukocytes, oi an active oi a passive oedema, of 
a liquefying or a coagulation necrosis, or of any one of the many degrees of 
proliferation of its own elements with subsequent fibrosis These changes 
do not always march shoulder to shoulder with changes in the connective 


* Medical and Surgical Reports of the Boston City Hospital, 1897 
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tissue of the glomerulus, because the latter have pecuhai opportunities for 
exposure to irritants The capsule of the kidney is practically one with 
the stroma of the organ, and need not be separately considered Variations 
in the size of the organ are assisted not only by the changes in the total mass 
of the interstitial tissue, but also by variations in the size of individual 
tubules and glomeruli, to say nothing of the variation m bulk of the blood- 
vessels and their contents 


NEPHRITIS 

Let us be thoroughly theoretical for a moment, and say that a nomen- 
clature of nephiitis (of every kind) cannot be perfect until we describe every 
kidney m terms of the changes that exist in (1) the glomerulus, (2) the tubule, 
and (3) the interstitial tissue Even now we are assuming that the tubule 
IS a unit, whereas a fuller knowledge of its different parts may prove it to 
be divisible, the accurate description of a particular kidney ought to be 
denoted as follows glomerulus, change of x degree, tubule, change of y degree, 
mteistitial tissue, change of z degree,another kidney would show glomerulus, 
change of i degree, tubule, change of s degiee, interstitial tissue, change of 
t degree We have indicated a dozen variations, temporary or permanent, 
in the glomerulus, any one of which may be accompanied by one or more 
of the variations to which the tubule is liable, combinations thus made 
by mathematical process are, to say the least, numerous, when we go farther, 
and find that every such combination may be again combined v ith anyone 
of the variations in the interstitial tissue, the possibilities are legion Such 
a nomenclature, alas, is quite impracticable, yet every classification of 
nephritic conditions which has been promulgated is an attempt to sort out 
this almost infinite series, and the classification that disposes of most is the 
best, but IS equally certain to be the largest and most unwieldy Most of 
us are content to use a working method of classification and nomenclature, 
by which we name the lesion by the feature which happens to predominate 
Yet two kidneys may present the same predominant featuie, while the other 
characters may differ widely, and even the same predominant feature may 
sometimes have been attained by widely different processes Having pointed 
out the inexactness of the “nomenclature of the predominant feature,” we 
are inconsistent enough to fall back upon it 

It IS with an apology that one ventures upon the oft-trodden giound of 
Blight’s disease, especially because the subject will be dealt with elsewheie 
Bright’s disease comprises acute and chronic j^arenchymatous nephritis, 
chronic interstitial nephritis, and that form of acute interstitial nephritis 
characterized by an infiltration of fibroblasts, but not by leukocytes (scar- 
latinal nephritis), all of which are toxic, not infective, nephritides, that is, 
the bacteria are not pathogemcally present in the kidney itself, as occurs m 
calculous, tuberculous, or other true infective acute nephritides It is timely 
here to point out that those who make distinctions between chronic paren- 
chymatous and chronic interstitial nephritis do so with the understanding that 
neither one ever exists alone, interstitial change never exists without an 
accompanying parenchymatous change, undoubtedly- brought about in 
successive generations of tubular cells by the same agent, and parenchyma- 
tous change cannot exist long without interstitial alteration following or 
accompanying it Acute parenchymatous neplmtis may be produced in 
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a very short time, a mattei of hours, perhaps minutes, and obviously cannot 
be accompanied by an instantly produced hbrosis, for the nature of the latter 
process is that it can only be slowly produced An observable acute paren- 
chymatous nephritis can, howevei, occur m any kidney, fibiosed though 
it be, provided that enough tubules be left to enable us to see the change 
We may go even farther than this, and say that the process we call chronic 
interstitial nephritis, stiictly speaking, is no more than a series of slight 
consecutive acute attacks, each of which leaves a few more fibroblasts behind, 
and that in the mteivals, although the results of previous acute attacks 
remain, yet the disease is at an absolute standstill The “ups and downs” 
of a nephritic arc familiar to us, the exacerbations referred to constitute 
the “downs ” 

There are many terms constantly used to indicate the varxous types of 
kidney found m nephritics, and one hears of small white kidneys, large 
red kidneys, small red kidneys, laige white kidneys, and yellow kidneys, 
until one may be forgiven if he becomes confused , we do well to remember 
the extreme uncertainty of predicting the kind of kidney fiom the clinical 
symptoms and signs, and the habit of lefeirmg certain clinical signs to a 
“large white kidney” oi some other such kind is to be discouraged 

The Varieties of Nephritic Kidney. — In terms of our present-day 
nomenclature, hovever, tlicie are some observations to be made We have 
indicated above that the two mam forms of chronic kidney damage go hand 
m hand, there is in reality a vide range of lesions, at the extremes of which 
stand, at one end, the kidney whose most piommcnt characters aie paren- 
ch>Tnatous, at the other end, the kidney whose most outstanding character 
IS interstitial change Betveen lies every possible degree of combination 
When we find a kidney which combines the chaiacters of both to such a 
degree that neither stands out, we make a compiomise, and call it a mixed 
nephritis 

The changes that csj)ecially mark parenchymatous change aie that the 
kidney is big, plump, film, yet resilient, often “hog-backed,” and it has 
a wide cortex, often sv ollen Those that indicate the kidney of the inter- 
stitial type are that it is small, hard, nodular, with a large fatty pelvis and 
a narrow irregular cortex The former kidney is generally red, die latter 
pale, and these tvo are the types called “large led” and “small white” 
Fuither color modifications of these may exist according to the more oi less 
accidental amount of blood in the oigan at the time of death, although it 
V ould not be correct to say that the presence or absence of excess of blood 
IS a fortuitous circumstance Anmmia of the body causes pallor of the 
kidneys as of other organs, and hyperiemia, active or passive, will give a 
dark red color, fatty change in the epithelium may be so extreme as to give 
a yellowish or dirty white color to the cortical structures,^ and a combina- 
tion of this with hyperiemia is one of the souices of the so-called “mottled” 
kidney 

Is there any relationship of these large and small kidneys one to the other? 
It has been known since the days of Bright that some large kidneys of the 
parenchymatous type progressed to become small ones of the interstitial 
variety This is probably always so, provided the patient lives sufficiently 
long, but many succumb while the kidneys are yet large There are, how- 

^ Kidneys of this color may fail to give the chemical reactions of fat 
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ever, small granular kidneys tkat have never been larger than normal, 
that have, on the contrary, undergone a slow replacement fibrosis — the so- 
called primary renal cirrhosis or granular atrophy The end result of this 
process does not markedly differ from the end result of interstitial nephritis, 
but it IS presumably a process of quite different etiology 
These interstitial changes m the kidney are intimately connected m many 
cases with hypertrophy of the heart, especially of the left ventricle, and 
with arteriosclerosis, we find that many people die with certain lesions of 
these three systems in whom one cannot lay the blame on one system rather 
than on another Does the hypertrophied heart lay so much stress upon the 
vessels and the kidney as to damage them, or does the vascular change pre- 
cede the others, or is the renal lesion the primary one, or is some widespread 
toxin responsible for all three at the same time? Speculation upon these 
questions is as yet unending, and so much has been brought forward in sup- 
port of a positive answer to each one that no firm basis yet exists on which 
to make a decision For purposes of demonstration to students, the writer is 
in the habit of indicating the combination diagrammatically by an equilateral 
tiiangle, at one angle is heart, at another vessels, and at the third kidney, 
thus 


Vessels 


Heart 



Kidney 


Then having pointed out the intimate physiological relationship existing 
among the three, one may rotate the triangle, and it matters little which 
angle comes uppermost, as the three constitute a “triple alliance,” which 
may fairly be said to represent an entity of disease 

Changes m the stroma of the kidney, however extensive, are not of them- 
selves reflected m the urine, but the accompanying parenchymatous altera- 
tions are, and it is the glomerular and tubular defects which give the urine 
its pathological characters But we have, by long observation, been able 
to see that the parenchymatous and interstitial changes go together in such 
definite proportions that we are able to prognosticate the latter from the 
former In a general way, a granular kidney is associated oftenest with 
much urine of low specific gravity and little albumin, whereas the large 
parenchymatous kidney is often associated with a more moderate amount 
of urine, with much greater albumin loss, and more frequent casts As 
for frequency of casts, we have to remember that their numbers must never 
be considered apart from the quantity of the urine, and that the degree of 
disease being equal, the kidney with most tubules will shed most casts 

The uncertainty of prediction of the extent of disease from the obser- 
vation of the kind and number of the casts is very great Max Brodel, of 
the Johns Hopkins Hospital, has compiled some interesting figures as to 
the number of tubules and glomeruli in the normal kidney ^ He has esti- 
mated that there are approximately 4,000,000 tubules and glomeruli in the 
two kidneys, aggregating about 75 miles in length, when we consider that 


' 4n account of this will appear in full in a forthcoming work on the Surgery of 
the Kidney, by Howard A Kelly 
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a urinary examination takes cognizance of the production of casts or the 
shedding of epithelium from but an infinitesimally small part of this area, 
and that all forms of change resolve themselves into three or four different 
kinds of casts, it seems reasonable to make mental reservations with any 
stated diagnosis whieh is based upon the number and the kind of casts 
present 


THE KIDNEYS AND FOOD AND DRINK 

The statement frequently made, “ that more men die from overeating than 
from overdrinking,” if true, refers no less to the kidneys than to the liver 
Most articles of diet, m analysis, prove to contain one or other of a long 
list of substances which are not easily excreted, they impose extra work 
upon the healthy kidney, and they are able to damage the unhealthy kidney 
To restriet a healthy man’s food because of a possible danger to his kidneys 
IS not necessarily rational, even if it were possible, but we should adopt 
every means we can to spare labor to the already diseased kidney, and to the 
healthy kidney m times of stress, such as occur during the course of fever, 
of infections and of intoxications In these last the kidney may be so 
near the point of bieakmg down, that injudicious diet may supply the 
necessary additional irritation to cause the break-down 

We have a preconceived idea that bland substances with a high proportion 
of water are kindly toward the kidney, while substances or fluids that are 
highly diuretic are considered to entail increased work upon the organ, and 
many condiments are thought to be actually injurious These views appear 
in the mam to be correct In one sense, water is the best diuretic, and it 
IS possible to wash the tissues as it is possible to wash the face, the ingestion 
of increased water and the consequent increased output of urine advancing 
the metabolic overturn in the whole body But circumstances alter cases 
We must agree with von Nooiden and his school when they declare that 
there are times when the kidneys refuse to be washed, these observers have 
held with much reason that a kidney totally insufficient, that is, the kidney 
of anuria, is as unable to execrete water as anything else Von Noorden 
even goes so far as to hold that to such a kidney water is as irritant as uiea 
Whether this be accurate or not, the kidney as persistently refuses to excrete 
the one as the other, they therefore advise restriction of fluids, which is 
rational enough m this, that when the blood pressure tends to be high and 
oedema is occurring, it is useless, or worse, to add to both As soon, how- 
ever, as the kidney begins to express its readiness by a resumption of its 
water excreting function, the time has come when it will submit to washing, 
and they admit the desirability of so doing 

When the kidney incompetence is evident, as m anuiic or oliguric con- 
ditions, the withholding of food may be necessary, but in cases in which the 
physician is required to exercise supervision lest the kidney be damaged by 
an infective disease, when his work is really preventive rather than curative, 
what form of diet may he adopt ? We must supply the body with food whose 
products are easily excreted, and we must avoid the use of drugs that are 
difficult of excretion It is generally admitted that urea, cr^atin, hippuric 
acid, and phosphates are hard upon the kidneys Urea is the result of in- 
gestion of albuminous food, creatm exists largely in meat extracts and broths, 
meats and eggs are essentially protein, milk is moderately so, cream much 
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less so than milk, starchy foods scarcely at all Cereals, fresh vegetables, 
and boiled fruits are also innocent m this regard Green vegetables, fruits 
containing kernels, and cranberries contain relatively large amounts of ben- 
zoic acid, which is synthetized to hippuric acid, which also is difficult of 
excretion, apples, pears, grapes and raspberries contain little of it Phos- 
phates are largely present in meats, eggs, and milk, but von Noorden and 
others point out that the use of calcium carbonate with milk causes the 
excretion of much of the phosphoric acid by way of the alimentary tract, so 
that in this way the work entailed by a milk diet can be largely reduced, 
uric acid and the alloxuric bases come especially from meat glands, such as 
thymus, liver, and kidneys, and are moderately toxic to the kidneys, meats 
of all kinds contain extractives, and the so-called dark meats to a greater 
extent than the light meats Adler,* m a late review of the subject, concludes 
that the prevalent idea that the subject of renal disease ought to eat light 
rather than dark meats is correct, and that these meats boiled contain the 
harmful factors less than when roasted 

Of all the articles of every-day diet, what is left to us to use that will not 
entail work upon the kidney’ Judged by analysis, and supported by empir- 
ical knowledge, milk is a more suitable food than any other thing, but this 
IS not meant to be a declaration in favor of “milk diet” as a routine treatment 
of renal insufficiency, because evil has been wrought by a slavish adherence 
to milk diet, as if it were a rule Condiments which are generally supposed 
to impose work upon the kidneys are pepper, curry, mustard, garlic, and 
nutmeg, and with reference to drugs, one does well to remember tlie effects 
of cantharides, copaiba, turpentine, salicylates, carbolic acid, resorcin, lead, 
copper, silver, mercury, and boric acid, and even iodoform and tar prepara- 
tions 

These statements are not made with any view to declaring a treatment for 
renal incompetence, or of foiestalling the articles dealing vith the renal 
diseases, but merely as a kind of worffing basis that one may keep in mind 
as an assistance in determining a diet m any case of illness m ivhich the 
kidneys are specially liable to attack (as in scarlet fever), or m any case 
in which a damaged kidney leads one to be cautious lest the disease be 
aggravated 


^ Berl khn Woch , 1908, xlv, No 8 
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MALFORMATIONS OF THE IQDNEY— CIRCULATORY 
DISTURBANCES OF THE KIDNEY 

By JOHN McCRAE, M B (Tor ), M R C P (Lond ) 

MALFORMATIONS OF THE KIDNEY 

The malformations of the kidney are of very slight clinical impoitance, 
especially to the physician, most of them, m fact, are but curiosities, which 
he undiscovered unless disclosed at autopsy 
Absence. — Total absence of kidney tissue is generally combined with 
abnormalities of the sexual organs, and is not consistent with viability 
There are in existence case reports professing the contrary, but they are not 
credible 

Absence of one kidney, howevei, is fairly common, the writer having seen 
eight cases at autopsy It is said, however, that in many so-called cases of 
absence of the kidney careful examination of the connective tissues of the 
region reveals that kidney substance may exist No such microscopic 
examination was made m the eight cases to which reference is made Once 
it was associated with a bicornuate, and once with a unicornuate uteius, 
and in many cases some anomaly of the sexual organs exists in association 
with it The adrenal generally exists independent of the absence of the 
kidney, and sometimes a blind ureter opens to the bladder The importance 
of this last fact is that the cystoscopic finding of a ureteral orifice is not 
perfect evidence of the existence of a kidney The blocking of a ureter 
by any cause becomes much more serious in a case of unilateral kidney than 
m a normal case, but this has a surgical rather than a medical bearing 
Cases of unilateral kidney are generally provided with a normal or almost 
normal amount of kidney tissue, thanks to the hypertrophy or hyperplasia 
of the existing organ The chief practical point m connection with unilateral 
absence of the kidney is that it gives a rational basis for the surgieal i ule that 
before a nephrectomy is performed the presence of the other kidney must 
be demonstrated The writer was present on one occasion m which the 
surgeon’s care in this respect prevented him from removing the only kidney 
Anomalies of Shape ana Position. — Persistence of the fetal lobulation 
of the kidney is at times observed, but has no clinical importance, nor have 
those departures from the conventional shape of the organ which are often 
seen Sometimes the kidney assumes a shape which beais no resemblance to 
the normal organ, but this is not geiieially associated with any reduction in 
quantity of the kidney tissue, and makes not the slightest difference to the 
possessor Fusion of the kidneys is chiefly of anatomical interest, the most 
familiar form being the well-known horseshoe kidney, in which the lower 
poles of the two organs aie joined by a bridge of kidney tissue 
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Displacenieilts. — ^The kidney may be fixed in almost any abnoimal 
position on the posterior wall of the abdominal cavity, most frequently at 
the edge of the pelvis, an organ so situated may be at times palpated, and 
may cause confusion in diagnosis, but no rule can be laid down for the 
avoidance of such a mistake 

Moblhty. — ^This is not the place to discuss the important subject of 
movable kidney, but it may be pointed out that gradations of moblhty exist, 
from the kidney which is all but fixed to that which can be pushed into any 
corner of the abdominal cavity These latter, although their dislocation 
IS largely an acquired character, have probably a congenital laxity of 
fixation from the first Anomalies of shape and site are not infrequently 
combined with undue moblhty, when the latter is of congenital origin 

Oongemtal Cystic Kidney. — ^The condition known as cystic kidney 
IS at times congenital Both kidneys, more rarely one, are composed of 
a number of thin-walled sacs, of varying size, containing usually clear, 
yelloAvish fluid, these cavities are sometimes lined with epithelmm-hke cells 
and are closed The walls are fibrous, and may contain islands of renal 
parenchyma Such kidneys may be found m the foetus, sometimes so large 
as to impede labor, or in the infant, or finally, m the adult past middle age 
While these are found at an age past middle life, it by no means follows that 
they have developed m adult life, it is generally conceded that they have a 
congenital basis The statement that they are rarely found before fifty 
years of age may be due to the fact that the rest of the ladney substance is 
adequate until the time of the discovery, that the renal competence of earlier 
years is sufficient to tide over the possessor of a cystic kidney until that age 
In the light of our knowledge of cysts resulting from nephritis, it is not easy 
to imagine any other than a congenital beginning for those completely cystic 
kidneys that are observed in advanced life, it must be admitted that the sacs 
may have greatly increased in size as time progressed 

The generally accepted view of the causation of congenital cysts of 
the kidney is that failure occurs in the accurate junction of the masses of 
nephrogenic tissue (later called the lenal vesicles, which ultimately form the 
tubules proper), with the outgrowths from the Wolffian duct which form the 
pelvis of the kidney 

A strange feature of this anomaly is that it has been found in several mem- 
bers of the same family, and mother and daughter have been observed 
similarly afflicted It has been found, also, associated with cysts of the 
liver, and m a case from our own laboratory with cysts of the liver and pan- 
creas Professor Adami, discussing the latter case, thinks that the so-calltd 
cystic diathesis is rather a disposition to failure to overcome moderate obstruc- 
tion of the ducts than a real liability to the formation of cysts The cystic 
part of the kidney takes little or no part m urinary secretion, although it is 
conceivable that tubules might still remain in the walls of the cystic sacs, 
for all practical purposes the cystic part of the kidney has no influence for 
good or evil in the urine Symptoms have been sometimes credited to a 
cystic kidney that really belonged to the other non-cystic organ 

The special features of the condition in adult life are (a) Bilateral renal 
tumors, the location of which is usually readily recognized, (b) the oceur- 
rence of haematuria, whieh may be present at long intervals over a period 
of years, and (c) the usual urinary findings of chionic interstitial nephritis 
with the common changes in the vascular system, arterioselerosis and 
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cardiac hypei trophy Osier has noted the occurrence of marked pigmen- 
tation of the skin in some cases The termination is usually from uraemia 
or cardiac failure, rarely from complications which follow the rupture of a 
cyst The treatment is that of chronic nephritis, except in the rare cases 
in which the condition is unilateral, when remo\al of the affected kidney is 
possible 


CIRCULATORY DISTURBANCES IN THE KIDNEY 

Anssnua — Anaemia or ischaemia of the kidney may result as part of a 
general anaemia, such as occurs in cancer, tuberculosis, or pernicious anaemia, 
or may be caused by local agents of an oiganic kind which prevent ingress 
of blood to the kidney, or it may result from spasmodic contraction of the 
arterial wall 

When there is a general anaemia of all the tissues, the effect upon the 
kidney is that it undergoes a slow process of degeneration, produced by 
imperfect nutrition of the cells or imperfect removal of the waste products, 
this, however, is of little practical moment, as it is overshadowed by the effects 
of more important changes m other organs The ultimate result ma^" be 
an advanced stage of fatty degeneration of the parenchyma Local anaemia 
of the kidney may be produced by narrowing of the lumen from disease of 
the arterial wall, or by the pressure of tumors or adhesions upon the artery, 
if severe and long continued, the amount of the urine will be lessened, even 
to the extent of anuria, if the piessure be slight oi temporary, its effects 
will scarcely be reflected in any urinary change There are some cases of 
anuria, the so-called hysterical ones, which are presumably due to anaemia, 
produced by spasm of the arteries, and here also must be placed, for the 
present, those cases in which anuria results in one kidney from injury or 
irritation of the other kidney or of its ureter We shall not endeavor to recite 
the anatomical appearances found as a result of anaemia pure and simple, 
because we never see them except in experimental animals, nor the clinical 
signs, because there are none (save lessening of the quantity of urine), 
which can be safely asserted to be the result of ischaemia alone 

Hypersemia. — ^The kidneys frequently become hyperaemic, yet this 
condition does not form a striking entity, because the cases in which it 
happens are generally of such a kind that organs elsewhere m the body are 
more deeply concerned Active hyperaemia, such as occurs m inflammatory 
diseases, does not concern us here, passive hyperaemia, however, arises m 
two ways, either as part of a general venous stasis, or as the result of altera- 
tions of the freedom of circulation which are local to the kidney 

Considering venous stasis in general, it may be pointed out that the venous 
outflow from the kidney will be lessened when the blood cannot pass freely 
to the heart, because of direct obstruction in its path, or when the current 
IS slowed because the arterial force (primarily the heart) is weak In con- 
ditions of cardiac incompetency both of these factors may be at work, and 
the question which one is most effective is not of consequence When the 
heart is incompetent and the arterial flow weak, the result is cortical and 
especially glomerular congestion, with excretion of albumin into the capsules 
This much follows experimentation, the results of local venous stasis are 
felt first, on the contraiy, in the medulla If the two work together, the 
entire kidney is engorged, there is excretion of albumin, and the epithelium 
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of the tubules suffers by reason of imperfect oxygenation, imperfect nutri- 
tion, inability to get rid of its excretions by way of the blood, or a combina- 
tion of these The result is its degeneration Such a kidney, seen macro- 
scopically, is large, firm, and dark red, its capsule strips readily, its stellate 
veins are injected, its cut surface may be bloody, is of a deep-red color, and 
its glomeruli are prominent This is the condition generally described as 
“cyanotic induration ” Should this state be long continued, a slowly pro- 
duced fibrosis IS the result, which, although rarely great in degree, may yet 
suffice to pioduce contraction and consequent lessening of the size of the 
kidney, giving it the characters of a diffuse nephritis 

A passively congested kidney excretes a less amount of water than normal, 
the urine, therefore, is scanty, and for this reason of high specific gravity, 
highly colored, and readily precipitates its urates Albumin is likely to be 
present m small quantity, and casts m number commensurate with the 
destruction of epithelium, the latter being very gradual, casts are generally 
few 

It will be obvious to the practitioner that this condition of affairs is not 
easy to differentiate from an early neplmtis, even the result of rest m a 
rapid clearing up of the signs and symptoms may not be sufficient to make 
the diagnosis plain, nevertheless, the recognition of the existence of a cause 
for the congestion may assist But it is to be remembered that there is 
no marked fundamental difference between the pathological results brought 
about by the one and the other, in fact, as stated above, when contraction 
has occurred as a result of long-continued congestion, we have piactically 
a state of diffuse nephritis During all the time that this process has been 
in progress, the causative factor, such as cardiac disease, should have en- 
gaged attention, and the renal changes should have been recognized as merely 
a resultant pait To consider the latter as a separate feature is a distortion 
of perspective that ought not to be encouraged, hence the absence from these 
paragraphs of any discussion of treatment 

Tmrombosis of the Renal Vessels and Infarct of the Kidney.— 

Thrombosis of the renal vessels, either artery or vein, or both, may occur 
More than half a century ago it was recognized that the left renal vein of 
mai antic infants was frequently the seat of thrombosis, the greater length 
of the left vein appeared to render it more prone to the process than the right 
Thrombosis of the renal, as well as of other veins, was considered to be a 
sequence of a cachectic state, and to-day we can add little moie to this than 
to point out the probability of its being the direct outcome of an infection 
that geneially proves to be terminal The appeal ance of such a kidnej'^, 
and the existence of symptoms or signs resulting theiefrom, 'mil depend 
largely upon the perfection of the collateral circulation, if the process does 
not piove fatal, the thrombosis will be found to have brought about a state 
of affairs not widely different from that found in passive hypersemia of the 
organ Diminution of the urine, its high color, the presence in it of haemo- 
globm, and an icteroid tint of the skin are the external results that may be 
expected 

Thrombosis of the renal artery may occur from trauma or from disease 
of the wall of the vessel, but is rarely found If the entire vessel be occluded, 
complete and rapid necrosis of the kidney results Much more commonly, 
embolism of a branch of the renal artery, with its resultant thrombosis, is seen 
Emboli may be infective oi non-infective, accoiding to the nature of the 
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original process from whose site the embolus is derived In the former case 
there is a metastatic abscess set up in the area concerned, m the latter, 
the well-known infarct is formed 

An infective embolus can and frequently does cause an infarct, but the 
rapid progression of the bacterial process causes the picture to be dominated 
by the features of abscess formation When the embolus is non-infective, 
the case becomes one of infarction pure and simple Such emboli are set 
free most often from thrombi or vegetations in the left side of the heart, 
but may happen when any foreign body, such as a mass of tumor cells, 
finds its way into the arterial circulation Whatever be the appearance of 
such an infarct immediately after its formation (and this is still a subject 
of debate), when seen the lesion is a yellowish, sometimes golden, roughly 
triangular area, edged by a hypersemic zone of kidney substance, if super- 
ficial, it usually projects slightly from the level of the kidney, and is as prom- 
inent on the external as on the cut surface of the organ Sometimes the cortex 
IS infarcted in its entirety, as occurred recently m an eclamptic kidney from 
the laboratory of the Royal Victoria Hospital,^ the medulla and the con- 
tiguous layer of cortex were spared, since the thrombosis had occurred m 
the interlobular arteries All but the largest infarcts become replaced by 
fibrosis and ultimately are represented by depressed scars on the outside and 
fibrosed scars in the substance of the kidney 

Except in the case of the largest infarcts, there is usually no symptom or 
sign of their formation, a sudden pain in the kidney, with the appearance 
of blood or haemoglobin m the urine, m a patient prone to embolus, would 
justify the supposition that infarction had occurred, but usually, from the 
very fact that the primary disease is so serious, the existence of the renal 
infarct is unobserved, thus there is no need to deal with the question of 
prophylaxis or treatment, as these ends are served in the measures that aie 
rationally adopted in the care of the primary disease 

‘ Hotz, Journal of Obstetrics, October, 1908 
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ANOMALIES OP URINARY EXCRETION 
By A E GARROD, M D , FRCP (Lonr ) 

The changes observed in tlie properties and composition of the urine 
in disease are almost infinite in their variety Some are obvious to the most 
casual observer, gross deviations from the normal m tint, specific gravity, 
or volume Others are readily detected by means of such simple tests as 
form part of the routine of clinical evammation Otheis, again, are only 
brought to light by elaborate chemical methods, or by the emplojunent of 
instruments of delicacy and precision, for the use of which special training 
IS required Many have doubtless escaped detection up to the present 
time 

When the kidneys are the seat of disease the impairment of then functions 
may be manifested by imperfect excretion of urinary ingredients, of in- 
organic salts, or of the end products of protein metabolism The urinary 
water may be greatly diminished m quantity, or may be much in excess of 
the normal amount 

The impairment of function may also be revealed by diminished molec- 
ular concentration of the urine, whilst that of the blood is increased to 
a corresponding extent It may also be demonstrated by the effects of 
injection of colored substances, such as methylene blue 

Diseased kidneys may allow passage to the normal proteins of the blood, 
which it IS one of their chief functions to retain in the circulation whilst 
allowing passage to waste products Hence, albuminuria comes to be one 
of the most important of the signs of renal disorders 

Lastly, products of the breakdown of renal structures, such as epithelial 
cells and tube casts, may bear witness to profound changes of which the 
kidneys are the seat 

Such changes as the above, indicative of disease of the urinary organs, 
constitute only a small proportion of the deviations from the normal which 
are met with in disease 

Anomalies due to metabolic derangements, in which the kidneys are m 
no way primarily concerned, are very numerous, and often quite as con- 
spicuous Hence, the condition of the urine comes to reflect the state of 
the organism as a whole 

In the present article the above two classes of urinary indications will 
be discussed separately, as far as is possible This plan has certain obvious 
advantages when the subject is treated from a ehmcal standpoint, but 
seeing that the same anomaly may be due m one case to disease of the urinaiy 
organs and m another to disease behind the kidneys, it cannot be fully carried 
out without needless repetition 
( 40 ) 
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CHANGES IN THE TJHINE DUE TO DISEASES OF THE KIDNEYS 
AND URINAIIY TRACT 

Polyuna and Ischuria. — Variations m the quantity of urine excreted 
are important signs in some varieties of renal disease For clinical purposes 
the collection of the total urine of twenty-four hours is always desirable 
By its means only is it possible to check the statements of the patients, who 
are apt to mistake too frequent calls to micturition for polyuria For the 
purpose of quantitative estimations such collection is essential, and even 
lor qualitative testing it is desirable that the specimen examined should be 
a fair sample of the day’s total Thus, in not a few cases of granular 
kidney albumin is absent from some isolated specimens, and m cases of 
alimentary glycosuria ex amylo, sugar may only be present after a carbo- 
hydrate meal 

Diseases of the kidneys may give rise to polyuria on the one hand, or to 
ischuria on the other The ischuria, which may even amount to complete 
anuria, of acute nephritis may afford an even better indication of the 
degree to which the excretory function of the kidneys is impaired than do the 
amounts of albumin and blood which the urine contains The polyuria of 
granular kidney is a familiar sign, and of scarcely less clinical significance 
IS the development of polyuria, with abundance of albumin, m cases of 
parenchymatous nephritis which are entering upon a chronic stage 

Whereas, the destruction of one kidney or the blockage of its ureter does 
not profoundly or lastingly affect the volume of the urine, obstruction of the 
second ureter, or the simultaneous blockage of both, causes a form of anuria 
of great interest, on account of the nature of the symptoms which result, 
and of great clinical significance as urgently calling for surgical inter- 
vention 

The intermittent passage of large quantities of urine, simultaneously ^Mth 
the disappearance of a renal tumor, is a valuable diagnostic sign m cases 
of unilateral hydronephrosis in which the kidney has b^ecome dilated, so as 
to form a large sac the contents of which are discharged at intervals 

In basing any conclusions upon the volume of urine it is important that 
its density be taken into account Thus, scanty urine of low specific gravity 
may serve as a valuable sign of threatened uraemia, whereas abundant 
unne of high specific gravity is suggestive of diabetes rather than of renal 
disease 

Specific Gravity — Just as inferences based upon the volume of the 
urine are of little value unless the specific gravity is taken into account, 
the information which the specific gravity affords needs to be supplemented 
by a knowledge of the quantity excreted, in order that any satisfactory 
conclusions may be drawn from it Moreover, seeing that the specific 
gravity varies widely at different periods of the day, it is important that 
the specimen tested should, if possible, be a sample from the day’s total 
The specific gravity affords a measure of the proportion of solids m solution, 
and deviations from the normal density, about 1 020, may result from 
excessive or deficient excretions of water or from variations in the output 
of dissolved substances 

In the employment of the ordinary urinometer certain points of detail 
call for attention if accurate results are required The instrument itself 
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should have been tested and found to give accurate readings at ordinary 
temperatures The containing vessel should be of adequate diameter, so 
that the influence of capillary attraction does not come into play, and into 
it the urine should be gently poured so that frothing is avoided The urine 
should have cooled to the temperature of the air, and the urinometer should 
be allowed to sink gently into the liquid so that unnecessary wetting of the 
index stem may be avoided The reading should be taken from the lower 
meniscus Unless calculated for a normal volume of uiine a low specific 
gravity does not imply a diminished output of solids m solution, for m 
association with polyuria there may be a daily output of excretory products 
which is in no way below the average, although, as in diabetes insipidus, 
the specific gravity may be very low Even if the reading be low when cor- 
rected for a normal volume of 1500 cc allowance must be made for the 
nature of the patient’s diet and the amount of protein which it contains 
However, m renal cases the indications which the uimometer affords are 
often of much value, as, for example, when, apart from any increase m the 
volume of urine, the specific gravity tends to fall , as it often does before the 
onset of ursemic symptoms In this connection it must not be forgotten that 
m the late stages of many maladies of chronic course, but in which the 
kidneys are not directly implicated, when death is approaching and the 
metabolic fires aie burning low, urine of low specific gravity and scanty in 
amount is wont to be excreted 

Oryoscopy — ^The method of cryoscopy, or deteimmation of the freezing 
point, recently applied to clinical purposes by A von Koranji, owes its 
importance to the fact that the depression of the freezing point of a solution 
supplies a measure of the osmotic pressure, and this again depends upon the 
number of molecules in solution Thus, equimoleciilar solutions of tvm 
different substances will show a depression of the freezing point of equal 
degree, and when two or more substances are in solution the depression 
will correspond to the total number of molecules, irrespective of their nature 
In dealing with an organic liquid such as blood or urine the conditions 
are not so simple Salts, such as sodium chloride, are dissociated into their 
component ions, and each ion, which counts as a molecule for the purpose 
in hand, has an equal effect upon the freezing point with a heavy protein 
molecule In the case of the urine the most abundant constituents, and espe- 
cially sodium chloride, are largely responsible for the observed depression 
Moreover, in the complex mixture, molecular re-arrangements occur after 
excretion, and these, as Koppe has shown, tend to dimmish the numbers of 
effective molecules The conversion of urea into ammonium carbonate 
will have a like effect, and therefore it would be desirable to make the 
determination with freshly passed unne, whereas the results will have little 
value unless a sample of the excretion of twenty-four hours be taken 
Again, the total number of molecules m a sample specimen will be largely 
determined by the bulk of the urine in the day, so that an unusually high fieez- 
mg point may depend upon a copious excretion of water, as well as upon a 
diminution of the solid constituents in solution 

Accordingly, it is found that whereas the freezing point of the blood of 
healthy persons deviates but little from — 0 56° C , that of their urine varies 
betv'een — 1 3° and — 2 2° C Chiefly on this account the indications 
afforded by cryoscopy of the urine alone, in cases of bilateral renal disease, 
are apt to be inconclusive as to the functional competency of the kidneys 
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When the freezing point of the blood can be compared with that of the 
urine in such cases the results obtained have a much greater value The 
accumulation of excretory products m the blood lowers its freezing point, 
whereas their comparatively scanty presence in the urine has an opposite 
effect, and the two figures tend to approximate In extreme cases the freez- 
ing point of the blood may be equal to, or even lower than, that of the urine 

In acute nephritis, as Lindemann has shown, recovery is accompanied by 
a progressive fall of the freezing point of the urine until normal figures 
are once more reached 

To the surgeon the method of cryoscopy may prove of much value by 
affording indications of the relative integrity of the two kidneys in cases of 
unilateral disease, when the urine from each kidney can be obtained sepa- 
rately by means of the separator or by catheterization of the ureters 

In determining the freezing point Beckmann’s apparatus, or some modi- 
fication thereof, such as the pektoscope of Zikel, is employed The urine is 
placed m a wide test tube closed by a cork with two bores Through one 
opening passes the thermometer, the bulb of which lies in the liquid, and 
through the other a metal stirrei, by means of which the liquid is kept m 
constant movement during the determination The tube is enclosed m a 
second larger test tube and is held in place by a washer around its neek 
It IS thus surrounded by a jacket of air which insures the equal cooling of 
all parts of the contained liquid The whole apparatus is placed m a 
freezing mixture contained in a beaker of suitable size The thermometer 
used registers temperatures between + 1° and — 4° C , and is graduated to 
hundredths of a degree As the urine is cooled the mercury column of the 
thermometer immersed m it steadily falls until the freezing point is ap- 
proached, a rise then occurs, and the highest point of this rise is the required 
freezing point 

Electrical Conductivity — The determination of the electrical con- 
ductivity of the urine affords another means of determining the number of 
contained ions Here again sodium chloride plays the most important part 
in causing variations in the resistance offered Molecules i\hich are not 
dissociated do not favor conduction, and a uiine of high specific gravity, due 
to contained sugar, may, nevertheless, have a high resisting power Hence 
the indications afforded by electrical conductivity are different from those 
afforded by the freezing point 

Other Tests of Functional Competency of the Kidneys. — Reference 
must here be made to some methods of testing the integrity of the kidneys 
which depend upon the injection of pigmentary and other substances 

Of these the methylene-blue test is the best known An intramuscular 
injection is made of 1 cc of an aqueous solution of methylene blue (1 in 20), 
and specimens of urine are collected at intervals of half an hour, one hour, 
and afterward hourly, until the pigmentation is no longer appreciable The 
points to be noted are (1) the time at which the pigment first appears in the 
urine, (2) the time of maximum excretion, and (3) the time when the excretion 
stops In normal individuals excretion of the pigment begins one hour 
after the injection, or a slight tinting may be observed even after half an 
hour The maximum is reached in three to four hours, and is followed by a 
gradually diminishing excretion lasting from thirty-six to sixty-four hours 
Irom the injection Absence of pigment after one hour, a maximum delayed 
beyond four hours, and tinting of the urine for as long as five or six days 
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are held to indicate defective eliminating power of the kidneys As some 
of the pigment is apt to be converted into chromogen, control specimens 
should be warmed with acetic acid Rosamhne, sodium salicylate, and 
potassium iodide have been similarly employed as test substances 

The glycosuria which is induced % phloridzin is believed to be due to an 
action on the renal epithelium, and the excretion of sugar has been found 
to be hindered by disease of the kidneys A test based upon this is carried 
out as follows 1 cc of a 1 m 200 solution of phloridzin (containing 0 005 
gram) is injected subcutaneously, or into a muscle, after the patient has 
emptied his bladder In normal subjects sugai appears in the urine after 
from half an hour to an hour, and disappears after two to four hours The 
total excretion amounts to 1 to 2 mg In disease, the quantity of sugar 
excreted may be much less or no glycosuria may result This is a test of the 
integrity of the renal epithelium and not of the permeability of the kidneys 
The value of the phloridzin test is much diminished by the fact that even 
in normal subjects the amount of glycosuria induced varies within rather 
wide limits 

Reaction of the Urine — This may afford valuable indications as to 
the condition of the urinary tract, but here again variations may equally 
result from conditions above the kidneys Alkalinity due to the presence 
of ammonia and ammonium carbonate points to infection of the bladder 
or urinary passages, seeing that it is due to the decomposition of uiea under 
the influence of bacteria It is a prominent symptom of cystitis It must 
be remembered, however, that certain microorganisms produce pyelitis or 
cystitis with acid urine 

Ammoniacal urine may be recognized by its peculiarly offensive smell 
and by the change to blue of moistened red litmus paper held above the 
surface of the liquid Alkaline urine of this charactei deposits abundant 
crystals of ammonio-magnesium phosphate, and since it is usually associated 
with cystitis, many leukocytes are, as a rule, present m the sediment, and the 
urine may swarm with bacteria • 

Albunuiiuria. — One of the most important of the renal functions is that 
of refusing passage to the proteins of the blood, whilst allowing a free 
passage to the end products of metabolism This function appears to be 
a highly specialized one, foi proteids foreign to the blood, unless piesent m 
very small quantities, are not held back to at all the same extent, as witness 
the free excretion of hasmoglobin in the paroxysms of hiemoglobmuria, and 
of the Bence-Jones protein by kidneys which are not the seat of disease 

With serum albumin, the blood globulin, and fibrinogen the case is different, 
and although there are grounds for believing that minute quantities of these 
substances find their way even into normal urines, and that, occasionally, 
amounts appreciable by ordinary clinical tests pass through kidneys which 
are not seriously abnormal, in the conditions included under the name of 
functional albuminuria, the fact remains that the continuous excretion of 
appreciable quantities of albumin usually denotes renal disease, either 
primary or secondary to circulatory disturbances Hence, albuminuria 
comes to be the most important of the urinary signs of disorders of the 
kidneys, and has a wholly different significance from the excretion of other 
protein substances m the urine 

Although it may be accepted as proven that the albumins of urine are 
actually blood proteids which are not held back as they should be, the 
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relative proportions of serum albumin and globulin are by no means those 
which prevail m the blood Serum albumin usually preponderates greatly 
in the urine, but globulin is usually also present m varying amounts 
Whereas, serum albumin alone may be present, this is hardly ever the case 
with globulin The results of the investigations which have been carried out 
with a view to determining the significance of the relative proportions of the 
two proteids m albuminous urine have not proven of much clinical value 
The most recent investigator m this field, J Joachim, has confirmed the 
statement of otheis that m cases of lardaceous disease of the kidneys the 
proportion of globulin m the urine is markedly higher than m other forms 
of renal disease m Avhich albuminuria occurs, and this increase proves to 
be wholly of the euglobuhn fraction Moreover, it would seem that a 
low proportion of globulin m cases of nephritis is a favorable indication 
Halliburton suggests that, speaking generally, much globulin indicates a 
grave renal lesion Further than this our present knowledge does not allow 
us to go 

Considerable interest attaches to that protein of urine which is precipitated 
by the addition of dilute acetic acid to the diluted or undiluted urine m the 
cold That this is not mucus, as was originally thought, was shown by the 
fact that when treated with mineral acids it yields no reducing substance, 
and for many years it was looked upon as nucleo-albumin K A H 
Morner more recently arrived at the conclusion that this substance was 
in reality composed of compounds of serum albumin with chondroitm- 
sulphunc acid, nucleic acid, and, m cases of jaundice, with taurocholic acid 
Still more recently it has been stated by A Oswald that the protein so 
precipitated from albuminous urine in cases of nephritis and of cyclic albu- 
minuria IS a mixture of euglobuhn and fibrinogen The more recent work 
seems to prove that this substance is derived from the blood and is not a 
product of the diseased renal epithelium Its presence has, therefore, a like 
significance to that of serum albumin and globulin 

In considering the clinical significance of albuminuria it is necessary to 
' draw a sharp distinction between the true renal forms and what has been 
styled accidental albuminuria The mere presence of albumin m the urine 
docs not necessarily imply a renal origin In some cases it results from the 
admixture of vaginal discharge or of semen, m others it is due to disease of 
the urinary passages Urine which contains blood or pus must always 
yield the reactions of albumin, and albumin is also present m chylous urines 

Physiological oi functional albuminuria offers a problem of no small 
difficulty, upon which the last word has by no means been said It may be 
taken as proven that minute quantities of albumin, so minute that they escape 
the ordinary tests, are present in normal urines Somewhat larger amounts 
are not uncommonly met with apart from any other signs of organic renal 
disease The frequency of this condition has been variously estimated by 
different observers, and m weighing such statistics it is important to take 
into consideration the nature of the tests employed, whether the presence of 
albumin is demonstrated by such reactions as the heat and the cold nitric 
acid tests, or only by such extremely delicate reagents as sahcyl-sulphonic 
acid 

It IS not difficult to imagine that the retentive power of the renal filter 
may vary m different individuals, and that in some it is so far imperfect 
as to allow of a certain leakage of the blood proteids, which can be detected 
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by ordinaiy tests, apart from any state which can be strictly described as 
pathological Clinical experience teaches us that it is not uncommon for 
small quantities of albumin to be present m the urine of patients who aie 
for the most part young, and who are often boys, who nevertheless exliibit 
no other signs of renal disease Such albuminuria may be temporary or 
intermittent, and it is not proven that its subjects are especially liable to 
develop renal disease in later life What is chiefly to be desired is a more 
comjilete knowledge of the after-history of such cases No doubt m some 
instances what seems to be a functional albuminuria is m reality g, sign of 
interstitial nephritis developing at an unusually early age, but in such 
cases cardiovascular changes will manifest themselves sooner or later 

Some subjects of functional albuminuiia excrete albumin only after ex- 
ertion, others after a cold bath, and others after mental or bodily strain 
Severe and prolonged exertion will induce albuminuria in many peisons 
Often, as Pavy pointed out, the functional albuminuria is profound!} in- 
fluenced by position, and may only be piesent duiing the active hours 
However, the influence of posture is also well-marked m cases of albuminuiia 
due to gross renal lesions 

That the excretion of albumin m quantities easily detected is not strictly 
normal is an obvious truism, but the evidence is strong that it may be a 
symptom of no serious significance Our interpretation of the observed 
facts will depend largely upon the views which we hold as to the limits of 
idiosyncrasy as distinguished from disease A few such cases carefully 
watched from childhood to advanced life would throw more light upon the 
question than many investigations covering only brief periods 
The so-called alimentary albuminuria, such as follows the copious taking 
of raw egg albumen, does not belong to the same category It has been 
shown by precipitin tests that m such cases much of the protein excreted 
IS egg albumen, w'hich may be regarded as a protein foreign to the blood, 
for wdnch proteins the kidneys have a less retentive power However, in 
respect to such albuminuria idiosyncrasy appears to play an important part 
Alhuvnmma d^ie to cnculatory distmbanccs is a common symptom, ivell 
exemplified in cases of caidiac disease in Avhieh compensation fails and back- 
ivard pressure leads to passive congestion m the kidneys It is uncertain 
how^ far the increased pressure is directly responsible for the escape of al- 
bumin under such conditions, but it seems certain that the mam cause is 
a secondary change m the renal epithelium due to deficient conveyance of 
oxygen to the part When there is a complete obstruction of the renal 
\ essels, as the result of embolism or thrombosis, the necrotic changes m the 
infarcted area amply account for the albuminuria w'hich results The 
albuminuria of cholera has been ascribed to deficient blood supply to the 
kidneys, but toxic influences probably play an important part m its causation 
In the albwimnuna of feveis, wdiich constitutes a well-defined variety, 
circulatory disturbances may also come into play, but it is probable that a 
mild form of toxiemic nephritis is often produced, and the cloudy s\velhng, 
so often seen at autopsy, bears w itness to the changes m the lenal parenchyma 
which feveis induce This view" gains in probability from the observation 
that the duration of the fever, rather than its intensity, is the most important 
factor in determining the excretion of albumin 

Albuminuria of slight degree is a common symptom in jaundice, and here 
also it is presumably toxic Hyaline casts are usually present m considerable 
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nvunbers, e%eii m cases of jaundice m ivliichi no albumin is to be detected 
by the ordinary tests Graver varieties of ioxtc nephntis are caused by 
various poisons, such as cantharides, turpentine, and carbolic acid 
Special interest attaches to the albuminuria which is associated with 
nervous disturbances, the pathology of which is obscure The temporary 
presence of albumin in the urine after epileptic fits, which has occasionally 
been observed, has been compared with that which is sometimes induced in 
healthy subjects by violent muscular exertion 
The albuminuria which results from gioss lesions of the kidneys is the 
most important of all The quantities of albumin excieted vary very widely 
from the conditions met with m acute parenchymatous nephritis, and in 
many chronic cases of the same disease, in which the mine becomes almost 
solid on boiling, to the no less significant presence of mere traces, in asso- 
ciation with granular kidneys However, m cases of granular kidney in 
which the heart is beginning to fail the amount of albumin m the urine 
may be very greatly increased 

Detection of Albumin m Dune — ^The tests most often employed in clinical 
work are the heat test and the cold nitric acid test Although they are far 
from being the most delicate available it may safely be stated that any quan- 
tity of albumin which they fail to reveal may, for ordinary clinical purposes, 
be neglected 

In performing the heat test the urine, if at all turbid, should be filtered, 
and the upper portion of the column m the test tube should be boiled If 
a turbidity appears this may consist of albumin or of earthy phosphates 
thrown down as a result of a re-arrangement of bases produced by boiling 
On the addition of a drop or two of acetic acid the cloud will disappear 
if it be due to phosphates, but if albuminous will persist or increase m den- 
sity When much albumin is present the coagulum will collect together 
and become flocculent when the acid is added 
Urines containing traces of albumin may show no turbidity on simple 
boiling, but if they be again boiled after the addition of acetic acid a cloud 
may appear This second boiling should, therefore, always be carried out 
For the detection of slight turbidity the test tube should be held before a 
dark surface 

In many albuminous urines, turbidity is produced when acetic acid is 
added in the cold, especially if the urine has been previously diluted with 
water This is the precipitate of euglobuhn and fibrinogen which has 
been referred to already Precipitates of urates similarly produced will 
clear on warming, they will not appear after dilution of the urine 
The advantage of the heat test lies in the fact that it is not yielded by other 
proteins than serum albumin and globulin The only other urinary protein 
precipitated by heat is the Bence-Jones protein, but this is distinguished 
by the fact that the liquid clears almost completely as the boiling point is 
approached, especially if acetic acid has been added The precipitate of 
earthy phosphates will hardly lead to mistakes, as acetic acid should always 
be added as a routine pioceeding 

Heller’s test with cold nitric acid is best performed as a ring test The 
nitric acid and urine are placed m separate test tubes, and with the tubes 
inclined to each other at a very wide angle the urine is allowed to flon 
very gently on to the surface of the acid If albumin be present an opaque 
white ring, or rather disk, appears at the junction of the liquids Beneath 
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it a coloied layer is often seen, due to oxidation of indican When very 
minute traces of albumin are sought for it is well to employ a wide test tube 
or a small beaker A faint, hazy ring above the junction of the liquids 
IS due to the protein which was formerly spoken of as nucleo-albumin In 
concentrated urine a ring of uric acid may form, which disappears on warm- 
ing, and IS not obtained after dilution of the urine After standing for a short 
time a crystalline ring of nitrate of urea is formed if the urine tested be very 
concentrated Another possible source of error is the precipitation of 
resins, such as copaiba, in the urine of patients taking such drugs Other 
proteins, such as the Bence-Jones albumin and albumoses yield this test as 
well as serum albumin and globulin 

A number of different test solutions are also employed for the detection 
of proteins m urine These all precipitate albumoses m addition to albumin 
and globulin, but the albumose precipitates disappear on heating, to re- 
appear when the hquid is again cooled 

Of these, a saturated solution of picric acid is often used, either as a ring 
test or by the addition of the urine to the test solution Care must be 
taken that the reagent is in excess A solution of potassium ferrocyanide 
IS widely employed, after acidification with acetic acid Trichloracetic 
acid may also be mentioned, and sahcyl-sulphonic acid, which is one of the 
most delicate and satisfactory of the precipitants of proteins, and only pro- 
teins are precipitated by this reagent A few drops of a saturated solution 
of sahcyl-sulphonic acid are added to the urine in the cold If a turbidity 
results the liquid should be heated, when the turbidity, if due to an albumose, 
will disappear 

The presence of globulin in considerable amount may be demonstrated by 
Sir William Roberts’ test The urine is allowed to fall, drop by drop, into 
a beaker of distilled water If much globulin be present the path of each 
drop IS made visible by the formation of a milky turbidity, for such proteins 
are insoluble m distilled water 

A very rough notion of the proportion of albumin present m urine may 
be obtained by boiling a specimen m a test tube after the addition of a 
drop of acetic acid, and estimating the relative depth of the coagulum 
after it has had time to settle By the use of Esbach’s albuminometer a 
much more accurate notion may be obtained which suffices for ordinary 
clinical purposes, such as the estimation of the progressive diminution of 
albuminuria during recovery from acute nephritis When this method is 
employed allowance must be made for variations m the total quantity of 
urine excreted 

The albuminometer consists of a stout test tube, with a stand upon 
which it rests m an upright position Graduations on the side indicate 
the height to which the tube should be filled with the urine, and the amount 
of reagent to be subsequently added Smaller graduations from 1 up to 7 
indicate, by measuring the height to which the precipitate reaches, the 
quantities of albumin per mille 

The reagent is prepared by dissolving 1 0 grams of picric acid and 20 grams 
of citric acid m a liter of water The urine, if alkaline, should be rendered 
acid with acetic acid, and if it be nch m albumin should be diluted by the 
addition of a known proportion of water 

Urine having been placed m the tube up to the line marked U, and reagent 
having been added to that marked R, the tube is closed with an india-rubber 
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cork and is gently inverted several times, with avoidance of shaking After 
it has stood for twenty-four hours the height of the precipitate is read off 
The readings should be taken at fairly constant temperatures, and any dilu- 
tion must, of course, be allowed for 

Among other approximate methods that of Roberts and Stolinkoff may 
be mentioned, this depends on the fact that the greater the amount of 
albumin present, the sooner will a ring appear with the cold nitric acid 
test In a number of test tubes, specimens of urine diluted to various 
extents are poured from pipettes upon the surface of nitric acid That 
dilution at which the ring appears m from two to three minutes is taken as 
the standard, and from it, by means of a simple formula, the percentage of 
albumin in the original urine can be calculated 
For accurate determinations, either of the total albumin or of serum 
albumin and globulin separately, it is necessary to proceed by laboratory 
methods, the proteins being isolated from the urine, dried and weighed 
Sediments Indicative of Disease m the Urinary Tract — ^The 
microscopic examination of urinary sediments often supplies important 
information as to the presence of morbid conditions in the kidneys or urinary 
tract 

Normal urine is clear and limpid when passed, but on standing a slight 
cloud develops in the liquid, which is known as the nubecula, this may 
he at the bottom or may hang suspended m the urine The position is in 
part determined by the specific gravity of the liquid and m part by the 
inclusion of air bubbles 

The bulk of the nubecula consists of urinary mucoid, and in it are en- 
tangled a few epithelial cells, the sheddings of the surface layers of the 
mucous membrane, and also a few leukocytes Seeing that, with the excep- 
tion of bacteria, no cellular elements can pass the renal filter, any such which 
are present in the urine are derived from the kidneys themselves, or from the 
urinary passages, bladder, or generative organs A few squamous epithelial 
cells may be looked upon as normal urinary constituents, only when the 
cells are numerous, and bear signs of coming from the deeper layers of the 
mucous membranes or from the renal tubules, can they be regarded as 
indicative of disease 

Red blood corpuscles afford the sole critena of hsematuria as distinguished 
from hsemoglobmuria, and their presence, even in small numbers, is evidence 
of hemorrhage from the kidneys or below After soaking m urine they lose 
their hsemoglobm and their biconcave form, and become globular or crenated 
Leukocytes may be derived from vaginal secretion, and the presence of 
a few such cells has no serious import In cystitis they may occur in any 
numbers, and when suppuration occurs m the kidneys or any other portion 
of the tract The presence m them of gonococci is naturally of prime 
diagnostic importance In alkaline urines they are apt to be swollen, 
globular and hyaline, and their nuclei may only be demonstrable by the 
addition of acetic acid When, as is sometimes the case, it is difficult to 
distinguish the leukocytes from cells from the renal tubules, the far deeper 
staining which iodine imparts to the former may be employed as a test 
The epithelial cells which are met uith in urine are of different shapes 
and sizes, and from their characters some indication may be obtained of the 
parts from which they are derived Howe\er, e\en to the trained eye, the 
exact determination of their place of origin presents no small difiiculty, 
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especially •when, as is often the case, they exhibit degenerative changes 
which alter their appearance and forms 

The cells shed from the surface layers are usually of the flat varieties 
Exceptionally large squamous cells, often adherent into groups, are derived 
from the mucous membranes of the vulva, vagina, and prepuce Of the true 
urinary epithelial cells those from the bladder are the largest Tailed, pyri- 
form, and oval cells are derived from the deeper layers and therefore suggest 
a more deep-reaching affection They may come from the bladder, prostatic 
urethra, or pelvis of the kidney The small, rounded, or polygonal cells, 
with well-defined nuclei, which are derived from epithelium of the renal 
tubules, are the most important from a diagnostic standpoint, and if 
abundant they afford evidence of renal disease hardly less convincing than 
that derived from the presence of renal casts Not merely the presence but 
also the condition ot the epithelial cells is of importance Some changes are 
merely due to their being soaked in the urine, but the presence of fat globules 
in their protoplasm may serv^e to give an idea of the degree of the morbid 
process at their place of origin 

Henal Casts. — These owe their importance to the fact that, being ob- 
viously formed in the renal tubules, their presence m any considerable 
numbers indicates that all is not well with the kidneys, and that when 
albumin or blood is also present the albuminuria or hsematuria is of renal 
origin 

The evidence of their renal origin is conclusive In shape and size they 
correspond to the renal tubules, and they are often bedecked with epithelium 
w'hich IS obviously renal Moreover, in sections of diseased kidneys they are 
frequently seen in situ However, it cannot be inferred from the presence of 
a few hyaline or stippled casts in a centnfugahzed deposit that anything 
serious is amiss with the kidneys A few such objects may be found in 
some otherwnse normal urines if the centrifuge be employed, and the almost 
constant presence of such casts in cases of jaundice suggests an irritant 
action of the bile constituents in the circulation upon the renal epithelium 
Of renal diseases, it is in those which specially implicate the renal parenchyma 
that casts are most numerous, whereas in cases of granular ladney they are 
scanty or absent 

Hyaline casts are very delicate structures, so transparent that they may 
be difficult of detection in unstained specimens The material of wdiich they 
are composed is undoubtedly protein m nature, but when the scantiness of 
the material av^ailable is considered it is not surprising that its exact nature 
IS not certain Two chief views have been advocated, on one they are 
regarded as composed of a secretion of the renal epithelium, on the other 
as consisting of albumin which has coagulated and has subsequently under- 
gone a hyaline change Such casts vary greatly in length and often have 
broken ends, indicating that they oiiginally formed parts of longer specimens 
It would seem that hyaline casts often indicate the slightest degree of renal 
mischief or the incipience of graver troubles They are usually abundantly 
present m the early stages of acute nephritis, but ev en in the most chronic 
cases of parenchymatous nephritis tliey are met w ith m association wnth casts 
of V arious other kinds 

Epithelial casts are considerably larger than the hyaline, as is natural, 
seeing that the former correspond in size to the lumen of the renal tubule, 
wffiereas the latter represent the size of the tubule stripped of its epithelial 
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lining Every stage is met with, from a hyaline cast with a few cells from 
the tubal epithelium attached to it, to those which apparently consist wholly 
of epithelial cells, or from which a bare hyaline core may project at one end 
Such objects are seen in their most perfect forms in the early days of an 
acute nephritis, and the cells with which they are clothed may have a cloudy 
or swollen appearance Later on the condition of the epithelial cells may 
bear witness to a more advanced stage of disease, they may have a granular 
appearance, or may even contain highly refractive fat globules 

The so-called amyloid oi waxy casts, larger and less transparent than 
the hyaline, but homogeneous and often showing partial segmentation, are 
beheved by many to be derived from those of the epithelial variety by 
degeneration and fusion of the constituent cells Although they sometimes 
show the red coloration with methyl-violet and stain deeply with iodine, 
their presence affords no evidence that the kidneys from which they come 
are lardaceous They indicate rather an advanced and chronic renal trouble, 
and are most often met with m cases of chronic parenchymatous nephritis 
of somewhat long standing 

The casts which are grouped together under the name of granular differ 
considerably m appearance and size Some are narrower and some broader, 
the component granules may be larger or smaller m size They are opaque 
objects, and often have a brown tint That they are friable is shown by the 
fact that they are usually short and often show broken ends It is believed 
thax, the granules arise fiom tlie disintegration of epithelial cells, and they 
are therefore held to indicate somewhat advanced renal lesions They are 
met with in the urine in all varieties of nephritis and a few may be present 
in cases of granular kidneys In cases of chronic parenchymatous nephritis 
a large proportion of the casts present are usually of this nature Transitional 
stages between epithelial and granular casts are not infrequently met with 

Fatty casts are held to denote an advanced degeneration of the renal 
epithelium Fat granules, recognized by their high refractive power, are 
sometimes present in the cells of which epithelial casts are composed In 
many granular casts some of the granules are composed of fat, and occa- 
sionally the casts are mainly composed of fat globules Acicular crystals of 
fat or of fatty acids sometimes project from such casts, usually from one 
extremity, and impart a hedgehog appearance 

Among other varieties, hyaline casts studded with red blood corpuscles 
or crystals of calcium oxalate are sometimes seen Casts richly beset with 
red corpuscles are common in the early stages of acute nephritis Leuko- 
cvte or pus casts are much less common, as also are such as are composed 
ot bacteria 

The so-called cylindioids, long hyaline objects with tapering ends which 
often show a wai^^ outline and longitudinal striation, are threads of mucus 
which have no connection \\ ith true renal casts Other objects which simulate 
renal casts are composed of amorphous urates or of hsemoglobin debris 
which have assumed cast-hke forms 

Spermatozoa must also be mentioned among objects found in the sedi- 
ment Their presence will sometimes explain a slight albuminuria, and 
deprive it of any import as a sign of renal trouble 

The presence m the sediment of the ova of Bilhaizia hazmatohia wall 
afford conclusive evidence m cases of the endemic hsematuria of some 
parts of Africa Within the oval envelope wuth its lateral or terminal spine 
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the ciliated embryo is visible, and sometimes makes its escape from the shell 
under observation The presence of hydatid booklets which are easily 
recognized by their characteristic form, or of scolices, reveals the presence 
of hydatids in, or m connection with, the urinary tract, and the Ftlana 
sanguinis hominis has sometimes been found m the urine 

liairs are usually accidental additions, but when a teratoma communi- 
cates vith the tract hair is sometimes passed in considerable quantities, 
th^henomenon being known as pihmwtia 

Crystallme Sedunents — It will be convenient to consider in this place 
the ci^'stalhne urinary deposits, for although their presence is usually de- 
pendent upon processes behind the kidneys, they may afford valuable clues 
as to the nature of a calculus or gravel, the presence of which is indicated 
by other symptoms The various crystals have very different degrees of 
diagnostic value Thus, whereas the presence of hexagons of cystm is the 
diagnostic sign of cystinuria, and renders it almost certain that symptoms 
of calculus are due to cystm stone or stones, other crystals such as those of 
phosphates indicate little more than an abnormal reaction of the urine, and 
those of triple phosphate suggest ammoniacal decomposition It is a matter 
of no small importance whether the crystals are already present in the urine 
when it IS passed, or merely separate when it is allowed to stand 

Ui ic acid crystals are the commonest of all those met with in urine They 
are alvays tinted, although sometimes very faintly, by included urinary 
pigments The pigments also play an important part m modifying the 
shape of the crystals To urochrome is due the ordinary golden-yellow 
tint and the familiar whetstone form which they so often assume Uro- 
er\thrin, if present, always contributes to the coloration, and to it is due 
the dark red color of “cayenne pepper sand ” In carboluria the uric acid 
acquires a deep brown color, and the crystals appear black wdien seen m 
bulk Those deposited from bile-stained urines are colored by the bile 
pigments, and when bihverdm is present are grouped into rosettes of greenish- 
yellow' prisms The exact conditions w'hich determine the deposition of 
crystalline uric acid are not fully know n Klemperer assigns much impor- 
tance to scantiness of urochrome, acidity certainly plays a part, as also does 
the amount of uric acid present, although excessive output of uric acid can 
by no means be assumed from the deposition of crystals 

The forms assumed are various, many are derivatives of the whetstone 
shape and some appioach to dumb-bell forms In the urine of young infants 
closely w'oven mats of minute whetstone crystals are sometimes seen, but it 
w'ould seem that the formation of tiny spherules, wnth radiating crystalline 
structure, is the earliest stage of calculus formation Many persons whose 
urine deposits abundant uric acid crystals never show any symptoms of 
calculus 

Crystals of ammonium urate are not infrequently deposited from feebly 
alkaline or amphoteric urines, often in company wnth those of ammonio- 
magnesium phosphate Sometimes they assume the form of minute yellow' 
dumb-bells or of the so-called “hedgehog crystals,” small yellow spherules 
with sharp excrescences 

Calcium oxalate crystals are, next to those of uric acid, the commonest 
of all They are often very minute, and form a snow'-like layer on the top 
of the nubecula, or adhere to grease marks upon the sides of the containing 
glass The commonest form is a flat octohedron, w'hich appears, under the 
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microscope, in the semblance of a square envelope Less common are 
cubical prisms with pyramidal ends Twin crystals composed of inter- 
penetrating octohedral forms are also seen Imperfectly crystalline forms 
are sometimes present, such as oval disks with deep central grooves upon 
their flat surfaces, somewhat resembhng avian red blood corpuscles, and 
moie rarely true dumb-bells When deposited from bile-stained urine, 
crystals of calcium oxalate are faintly tinted by bilirubin or bihverdin 

Amvionw-magncsium or ti iple phosphate is deposited m crystalline 
form from any urine which is undergoing ammoniacal decomposition, and 
the presence of such crystals has no greater significance than this They 
assume various forms, of which the most characteristic is the familiar “knife- 
rest” or “coffin-lid” shape Feathery forms are also met with When the 
urine is frankly alkaline they aie usually surrounded by a deposit of amor- 
phous earthy phosphates, which, with the crystals, are easily soluble in 
acetic acid 

Neutial calcium phosphate or “stellar phosphate” forms crystals which 
are easily recognized and are not seldom seen m amphoteric urines and 
in those which owe their alkalinity to fixed alkalies They form long, 
wedge-shaped prisms, with their broader ends cut off obliquely They 
are usually grouped in stais, with their pointed ends toward the centre of 
the star 

Magnesium Phosphate — In some forms of gastric disorder treated by 
laige doses of magnesium carbonate, tabular crystals of normal magnesium 
phosphate have been met with in the urine In a case of this kind Bradshaw 
found a sediment of long, narrow needles which he identified as consisting 
of acid magnesium phosphate 

Ciysials of cystin are among the rarest of urinary sediments, but are 
present in all cases of cystinuria, although at times all the cystin may be 
held in solution They form colorless hexagonal plates, the sides of which 
are often of unequal lengths, and groups of superposed hexagons are com- 
mon Long hexagonal prisms are sometimes present m association with the 
plates They may be distinguished by their ready solubility m ammonia 
and also m hydrochloric acid When a drop of concentrated hydrochloric 
acid IS allowed to flow over dry cystin crystals, the hexagonal plates are 
replaced by rosettes of prisms which grow under the eye These consist 
of cystin hydrochloride, and melt away again when the acid is diluted with 
water 

Xanthin crystals, which are always described among urinary sediments 
as lemon-shaped, and yellow m tint, have been met with m only a single 
case, described by Bence-Jones many years ago, and were only present in it 
for a day or two 

Calcium sulphate has been rarely met with as a sediment composed of 
long needles or tables with sloping ends, calcium carbonate is sometimes 
deposited from alkaline urines m small dumb-bells or spherules with con- 
centiic striation Calcium and magnesium soaps m crystalline form, as 
needles resembhng those of tyrosin, for which they may readily be mistaken, 
ha^e been described by von Jaksch, and are sometimes seen adhering to 
and protecting from fatty casts 

Bihrubin or hwmatoidin, m the form of minute brown acicular crt^stals, 
may be found in urines containing bile, and in some cases of malignant 
disease of the kidneys or urinary tract m which old extravasations of blood 
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are breaking down Crystals of these substances are indistinguishable from 
each other in appearance and probably are chemically identical 

Htppiinc acid has been rarely seen as a urinary sediment composed of 
rhombic prisms 

Indigo blue is found m amorphous particles m many alkaline urines, and 
rarely m the form of crystals 

Crystals of tyrosin and leucin as urinary sediments will be described 
elsewhere 

In connection with disease in the urinary tract, deposits of ciystalline 
cliolesterin are of special interest, although they aie very rare The crystals 
may be very abundant, so that they appear as innumerable glistening 
particles when the urine is shaken Under the microscope they have the 
characteristic form of rectangular plates each with one corner removed 

Satisfactory evidence is wanting of excretion of cholesterin by the kidneys 
as a result of its presence m excess m the blood, and it seems probable that, 
whenever met with, cholesterin in the urine has its origin m degenerative 
changes in the urinary tract Some observations by Salisbury, recorded 
many years ago, seemed to support the contrary view, but his identification 
of the substance which he met with in urine as cholesterin was by no means 
conclusive, and Krusterstern failed to detect cholesterin in the urine of dogs 
after its intravenous injection in solution 

In chyluria, cholesterin appears in the urine in solution m the contained 
fat, and Beale found traces of this substance m cases of fatty kidney, by 
extracting with ether the collected sediments from large volumes of uiine, 
these sediments consisted for the most part of fatty casts and shed renal 
epithelial cells 

The excretion of crystalline cholesterin has been observed in association 
with a variety of morbid conditions, all of which have this in common, that 
they are characterized by local lesions m the urinary tract Thus, it has 
occurred in cases of congenital cystic disease of the kidneys, hydronephrosis, 
pyonephrosis, and chronic cystitis of long standing Plaques of crystalline 
cholesteiin have been found postmortem on the inner surface of the bladder 
and of the renal pelvis, and even m the substance of the kidney 

Lastly, calculi chiefly composed of cholesterin have occasionally been 
passed or removed from the bladder These have usually been gallstones 
which have found their way into the urinary passages through biho-urinary 
fistulse, as was shown by the presence of bilirubin calcium, by facetting in 
some instances, or by the excretion of deeply bile-stained urine apart from 
any jaundice No such explanation can be given, however, of a large 
calculus of almost pure cholesterin, described by Horbaczewski, which was 
removed by suprapubic lithotomy from the bladder of a little girl, and was 
mistaken for a cystin stone 

Hsematuria — Among the symptoms which indicate disease of the kid- 
neys or urinary tract hsematuria claims an important place In many cases 
the diagnosis of the place of origin of the admixed blood, and of the cause 
of hsematuria, presents little difficulty, m others both are extremely obscure 
Whether the blood comes only at the beginning of micturition, or only at 
its end, or whether it is intimately mixed with the urine, are points which 
afford valuable aid Again, cystoscopic examination or the use of the sepa- 
rator IS often of the greatest use m diagnosis, as showing whether the blood 
comes from one ureter or from both, or has a vesical origin 
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The microscope not only supplies the only certain means of diagnosing 
haematuna from hsemoglobinuna, a symptom of wholly different signifi- 
cance, but may also throw much light upon the origin of the blood Thus, 
the presence of numerous casts, and their characters, will serve to locate 
the lesion in the kidneys, and may show whether we have to do with an acute 
lesion or with one of a more chronic kind Again, detached epithelial cells, if 
present in considerable numbers and of characteristic forms, may serve to 
indicate the situation of a lower lesion The presence of crystals of certain 
kinds in considerable numbers lends color to the view that the hsematuna 
IS due to a calculus, whereas the presence of many crystals of calcium 
oxalate is equally compatible with that form of hsematuna which results 
from the free consumption of rhubarb The mere fact that red corpuscles 
are the only objects to be detected m the sediment is of no slight clinical 
value m particular cases, in excluding some of the causes of haematuria 

Apart from the microscopic test, the tests for hsematuna are mere indi- 
cations of the presence of blood pigment as distinguished from blood Urine 
containing blood necessarily yields the tests for albumin, and the negative 
results of such tests may exclude the presence of blood m cases m which the 
appearance of the urine suggests hsematuna On the other hand, the 
presence of an amount of albumin out of all proportion to the hsemoglobin 
strongly suggests a renal origin 

The color of the urine differs widely in different cases It may resemble 
that of pure blood when the hemorrhage is copious, or a considerable sedi- 
ment of blood may form on standing When less blood is present it may im- 
pait a pink tint, or the urine may appear brown and smoky The color 
may change from brown to pink on standing m contact with air The 
broil n tint is usually due to methsemoglobin, but occasionally a deeply brown- 
stained sediment contains the pigment in a peculiar insoluble form, whereas 
the yellow supernatant liquid fails to yield the tests for haemoglobm Alka- 
line urines containing blood have a peculiar livid tint in their deeper layers, 
shown by the spectroscope to be due to reduction of part of the dissolved 
haemoglobin 

If the blood pigment m urine were always in the form of oxyhsemoglobin 
the spectroscopic test would be a very delicate one, but the band m red of 
methsemoglobin is not readily seen in very dilute solutions In some cases 
of hsematoporphjT’inuria the pigment is in metallic combination, and 
shows absorption bands which may easily be mistaken for those of oxy- 
hsemoglobm When such urines contain albumin in small amount, the risk 
of mistake is much greater than when, as is usually the case, they are albumin- 
free 

Heller’s test, by boiling the urine with liquor potassse, is a delicate one, 
and when, after boiling, the color of the stained phosphate precipitate 
changes from brown to pink, and shows the spectroscopic bands of hsemo- 
chromogen, the presence of blood pigment is placed beyond doubt It 
must be remembered that chrysophanic acid, which is present in the urine 
of patients taking rhubarb and senna, also tints the phosphate sediment 
deeply, but sediments so tinted show no distinct absorption bands 

The guaiacum and ozonic ether test is a very delicate one, provided 
that the reagents are freshly prepared Under such conditions a negative 
result excludes the presence of blood pigment, and m practice the fact that 
other substances than blood cause the development of a similar blue color 
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will seldom mislead The most likely cause of error is an iodide, taken 
as a drug, but unless the iodide be present in very large amount the blue 
color appears much more slowly than m urine containing more than minimal 
traces of hemoglobin To the trained eye the appearance of the urine 
affords as delicate an indication as any of the presence of blood pigment 
but confirmatory tests are of course essential 

The causes of hematuria are numerous The blood may come from any 
part of the urinary tract, as the result of a variety of lesions Thus, hemor- 
rhage from the urethra may result from external injury, the passage of a cal- 
culus or gonorrhoea, the blood is passed at the commencement of micturition, 
being washed out of the uretlira by the stream of urine Prostatic hemoi- 
rhage is not uncommon m eldeily men Blood may come from the bladder 
m cystitis, when a calculus is present, or when its walls are the seat of tuber- 
culous ulceration or of villous growths In the vesical group may also be 
included the hsematuna due to Bilharzia hamiatobm, and that of chyluria 
Hemorrhage from the ureters may result from the passage of a calculus or 
from tuberculous ulceration, and to the same causes, as also to new-growths, 
may be due hemorihage from the renal pelvis 

Renal haematuiia has many diffeient causes In acute nephritis blood 
IS almost always found in the urine, and m unfavorable cases the hsematuna 
persists into the chronic stage Copious hsematuna occasionally results 
from granular kidney In lardaceous disease it is not a prominent symptom, 
and is usually absent Laceration of the kidney gives rise to copious renal 
hemorrhage In renal tuberculosis hsematuna is sometimes a prominent 
symptom, as also when the kidney is the seat of malignant growth Infarc- 
tion, if extensive, usually causes blood to appear m the urine Among poisons, 
some, such as turpentine and canthandes, produce acute nephritis with 
hsematuna 

Hsematuna may occur in such diseases as purpura hemorrhagica, leu- 
kaemia, or scurvy, and also m the course of hsemophiha In infantile scurvy 
hsematuna of slight degree is a very common symptom, and may be the fiist 
to attract attention 

Certain less well-recognized and more obscure varieties of hsematuna 
call for special mention Crystals appear to be capable of causing hemor- 
rhage by the mechanical effect of their passage Uric acid crystals may pro- 
duce this result in young infants, and even in adults calcium oxalate crystals 
have this power In a not uncommon form of hsematuna, which is alarm- 
ing but without serious import, the excretion of blood and of numerous 
oxalate crystals is due to the copious eating of vegetables rich m oxalate 
Of such rhubarb is the chief offender, but others may produce a similar result 

Far more obscure are certain cases of renal hsematuna, which may be so 
copious as actually to threaten the life of the patients, but which are due to 
none of the causes enumerated above The blood usually comes from one 
kidney, as is shown by cystoscopic examination, and in some instances 
neplirotomy has been performed, the kidney split open and no lesion found, 
yet after the operation the hsematuna has permanently ceased It is 
to such cases that the terms “renal hsemophiha” and “renal epistaxis” 
have been applied In some such cases Hurry Fenwick has obseived a 
dilatation of the vessels of a single papilla, removal of which has cured the 
hsematuna, and microscopic examination of the part removed has revealed 
localized interstitial change 
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Lastly, as clinical curiosities may be included some remarkable eases 
recorded by L Guthrie and Attlee, m which hsematuria, as an isolated symp- 
tom, has persisted for years in several members in two generations of a 
family who appeared to be otherwise in perfect health Microscopic ex- 
amination of the urine has tlirown no light upon the source of the bleeding 
in such cases, and no example of the kind has come to an autopsy 

Pyuna — When accidental admixture can be excluded, the presence of 
pus m the urine affords important evidence of a lesion m or in connection 
with the urinary tract 

The appearance of urine containing pus depends upon the quantity 
present and upon its reaction From acid mine the pus tends to settle as 
a dense deposit of a yellowish or greenish hue, whereas the supernatant mine 
IS deal In alkaline urine the deposit is stringy and less circumscribed, 
and tends to cling to the sides of the containing vessel, whilst the urine 
remains turbid Under the microscope very many leukocytes are seen, 
mostly degenerated, liyanne and globular, and often with highly refractive 
fat globules in their substance Numerous epithelial cells of particular 
kinds, accompanying the leukocytes, may give an indication of the seat of 
the mischief The time-honored teaching that pus in acid urine is usually 
of renal origin, whereas alkaline urine containing pus indicates a vesical 
lesion, often holds true, but the reaction of the urine is mainly dependent 
upon the nature of the infective organism at work in producing the pyuria, 
and whereas in cystitis due to Bacillus coh the urine tends to remain acid, 
the organisms of the pioteus group may cause pyelitis by extension, and 
pyuria with alkaline urine 

The pus present in the urine may have its origin m a purulent urethritis, 
usually gonococcal, but sometimes due to other organisms Cystitis is 
always accompanied by pyuria, which may be of any degree from the presence 
of a few leukocytes upward Tuberculous disease of the kidneys is an im- 
portant cause of pyuria, and m such cases the urine is acid, unless there be 
a mixed infection Pyelitis by extension and calculous pyelitis are also 
attended with pyuria In pyonephrosis the discharge of pus is apt to be 
intermittent, and when an abscess m a neighboring part opens into the 
urinary passages there is usually a copious discharge of pus for a time, fol- 
lowed by a more or less rapid cessation of the pyuria Uiines which contain 
pus are necessarily albuminous, but the presence of an amount of albumin 
out of all proportion to the pus offers a strong presumption of a renal origin 

Of the tests for pus in urine microscopic examination is the most con- 
clusive The ropy condition produced by the addition of a caustic alkali 
Is often of value When a layer of ozonic ether is poured upon the top of 
the urine in a test tube, and gently shaken wnth it, streams of oxygen 
bubbles rise through the ethereal layer if the urine contains pus , but as Dixon 
Mann points out this test fails to discriminate between true pyuria and the 
presence of mucus derived from the urinary mucous membranes 

When purulent urine is passed through a filter paper the pus left upon the 
filter yields a blue color -with tincture of guaiacum, without any addition 
of ozonic ether or other oxidizing agent In performing this test care should 
be taken that the filter paper used does not itself yield a blue color ivith 
the leagent 

Chyluna — The passage of chylous urine indicates the opening of a 
hinphatic icssel into the urinary passages This eient is usually due to 



58 


DISEASES OF THE KIDNEYS 


the presence of the Filana sanguinis homims, but there are cases met with 
m patients who have never resided m a tropical climate, m whom the presence 
of chyluria cannot be ascribed to any parasitic cause 

The excretion of the chylous urine is usually intermittent, and is deter- 
mined by such causes as the taking of food and the posture of the body 
The fat which imparts the milky appearance is in extremely fine division, 
the minute particles being far smaller than the fat globules m fresh milk 
The microscopic appearances are more nearly imitated by mixing condensed 
milk with water That the opacity is due to fat may be shown by shaking 
the urine with ether The fat dissolves in and is separated by the ethei, 
whereas the subjacent urine is left clear or only slightly turbid 

Chylous urine sometimes sets into a jelly after it is passed, but after a 
short time liquefies once more Occasionally the setting occurs m the 
urinary passages, with distressing results Albumin and albummoses also 
occur m chylous urines, and the presence of blood often imparts to it a pink 
tint Under the microscope leukocytes and red blood corpuscles are seen, 
but no renal elements 

Flbriimria — In rare instances the urine has been observed to form jelly- 
like masses after it was passed, apart from the presence of chyluria This 
phenomenon has sometimes been associated with grave forms of renal dis- 
ease with highly albuminous urine When hemorrhage occurs into the 
urinary passages fibrin is also, of necessity, excreted, and clots may foim m 
the bladder or elsewhere 

Pneumaturia — ^The passage of gas bubbles with the urine, which is 
sometimes attended with a clearly audible sound, may arise from two wholly 
different causes In some cases the gas finds its way into the bladder from 
the lower intestine, passing through a fistulous opening which is usually 
a result of a malignant growth AVith ulceration Passage of frecal particles 
and debris per urethram will confiim the diagnosis of perforation True 
pneumaturia, on the other hand, is a sign of infection of the bladder, and 
the liberation of large quantities of gas by bacterial action If only a small 
quantity of gas be formed, it ill be rapidly absorbed and will not pass as 
such 

In the great majority of cases the symptom is associated with diabetes, 
and the gas expelled is carbon dioxide, liberated by the fermentation of 
glucose within the urinary tract However, this is not always the case, and 
Adrian and Hann have recently described as not very rare a class of case 
m which glycosuria is absent, and the gas is formed by the action of bacteria 
of the colon group or Bacillus lactis aerogenes upon proteins present in the 
urine of patients with cystitis 


ABNORMALITIES OF THE URINE DUE TO DISORDERS 
BEHIND THE KIDNEY. 

Almost any disturbance of the metabohe processes of which the body is 
the seat will induce deviations from the normal m the urine Some such 
deviations aie very inconspicuous and not easy of detection, others are ob- 
vious and do not require to be looked for Thus, tlie condition of the 
urine reflects, to some extent, the health or ill-health of the tissues at large 
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Polyuria and Ischuria — ^Some variations m the quantity of urine ex- 
creted may be classed as physiological, such as the increase due to copious 
drinking of liquids, and the decrease with profuse sweating, moreover, 
individual peculiarities play an important part m determining the volume of 
the urine or, more strictly speaking, the amount of liquid ingested 
The influence of diuretic drugs and beverages must be taken into account, 
and the profound influence of the nervous system, which reaches its limits 
in the polyuria of fright on the one hand, and hysterical anuria on the other 
Among morbid conditions there call for special mention the ischuria of 
fevers and the polyuria which is a common symptom of convalescence from 
these, the polyuria which accompanies the absorption of dropsical effusions, 
the ischuria of diarrhoea, and the excessive polyuria of diabetes melhtus 
and diabetes insipidus The influence of renal disease upon the quantity 
of urine is discussed elsewhere 

The Colors of the Unne — ^The color of the urine is the most obvious 
of its characters, and the changes which it undergoes m disease have been 
recognized as of diagnostic value since the daj's of Hippocrates and Galen 
For clinical purposes urines may be conveniently classed as (1) Yellow 
and orange, (2) pink and red, (3) brown and black, and (4) green and blue 
Abnormalities of tint may be due to changes m the relative amounts of the 
pigments which may be strictly classed as urinary, to the presence of body 
pigments which are not normally excreted by the kidneys, or to pigments 
derived from articles of food or drugs 
Yellow and Orange TJnne — The yellow tint of normal urine, which varies 
m depth with its concentration and with the amount of pigment excreted, 
is due to urochrome, for the other normal pigments are present m quantities 
so minute that they have no obvious coloring effect There is little doubt 
that the amount of urochrome is materially affected by disease, but we 
have no exact knowledge of these variations, nor, indeed, of where this 
pigment is formed 

Urines rich m urobilin show the dark absorption band of that pigment, 
situated near the solar F line, and have a richer orange tint than normal 
urine Whereas, urochrome retains its yellow tint on dilution so long as 
any color remains visible, very dilute solutions of urobilin have a pink 
hue, and when urine rich in this pigment is examined m a conical glass, 
a pinkish tint is visible at the apex of the cone Uro-erythrm in solution 
imparts a fiery orange tint, which may even suggest the presence of blood, 
whereas urate sediments colored by it are pink in coloi If a specimen ot 
urine be acidified and shaken with amylic alcohol, the amyhc extract will 
show the spectroscopic bands of urobilin, uro-erythrm, and hsematoporphyrin 
if these pigments are present in more than minimal amounts 
Certain drugs modify the yellow color of urine Chrysophamc acid, 
which IS contained m rhubarb and senna, has this power, as also has santonin 
In both instances the color of the unne is changed to pink by the addition 
of an allcah A small admixture of bilirubin imparts a brownish-orange tint 
Pink and Red TJrmes — The commonest cause of a pink or red color of unne 
IS the presence of oxyluemoglobin, but when the quantity of blood pigment 
IS scanty it is usually changed to metlnemoglobin and imparts a smoky tint 
In the condition known as Inematopoi phj rinuria, wdiich will be discussed 
later, the color of the unne v aries from that of port wune to absolute black- 
ness, but the small amounts of haematoporphyrin which are present m various 
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morbid conditions, although they may greatly exceed the normal traces, 
do not appreciably modify the color of the urine Rosanilm, when adminis- 
tered as a drug, renders the urine pink, and eosin, which is contained in cer- 
tain varieties of sweetmeats, also imparts a pink color, which is accompanied 
by a brilliant green fluorescence In the case of a boy who wished to simulate 
heematuria, and described symptoms suggestive of renal colic, the coloration 
of the urine was found to be produced by soaking in it a piece of Turkey-red 
cloth, which he carried m his pocket for the purpose To alkaline urine 
chrysophamc acid may impart a deep pink color 

Brown and Black Uimes — Owing to statements by Hippocrates and Galen 
as to the peculiarly evil prognostic significance of black urine, these vaiieties 
have received much attention from medical writers, but m literature earlier 
than the commencement of the nineteenth century no distinction was drawn 
between urines which are black when passed and those which blacken on 
standing Various causes may give rise to such peculiarities of coloration, 
and the conditions with which they are associated differ widely m gravity 

Urines rich m bile pigment, and especially those m wduch some bihverdin 
is present, often approach to blackness, and the same is true of some which 
contain blood or hiemoglobm Methsemoglobm, even m small amounts, 
imparts a biowm or smoky hue, and it is probable that many of the black 
urines of early -writers belonged to this class Some -vimre almost certainly 
passed by patients wuth paroxysmal hsemoglobmuria, and the name of 
“black-water fever” bears -witness to the production of blackness by altered 
hsemoglobm In some cases of hiematoporphyrinuria also the urine may 
fairly be described as black 

In some cases of indicanuna the urine darkens on standing, and becomes 
dark brown or even black The color is not due to the indoxyl sulphates, 
which are colorless, but to higher oxidation products of indol This variety 
of dark urine is not so well recognized as it should be, and it is probable 
that the condition in question has occasionally been mistaken for melanuria 
When such urines are warmed with nitric acid, blackening results, and wdien 
Jaffe’s test for indican is carried out, chloroform takes up abundance of purple 
pigment, mdigo blue and red, whereas the supernatant liquid remains as 
black as before 

In true melanuria, indicative of widespread melanotic sarcoma, the urine 
IS usually of normal color -«’^hen passed, very seldom brown On exposure 
to air it darkens from the surface downward, becoming first browm and 
later absolutely black 

The darkening of alkapton urines on exposure to air follows a very similar 
course, but the two conditions are easily distinguished by simple tests 

In the rare condition to which Virchow gave the name of ochronosis, 
m which the cartilages are as black as ink, dark urine, which blackens 
on standing, is sometimes passed for many years The nature of this pig- 
mentation IS obscure Osier has described surface staining such as accom- 
panies ochronosis in some elderly alkaptonurics, in wdiom there was evidence 
of staining of the aural cartilages and con^unctivie, but, on the other hand, 
it IS certain that some ochronotic patients who pass dark urine are not alkap- 
tonuric In several of the recorded cases the development of ochronosis 
has follo-R^ed the application of carbolic acid to ulcers over many years, 
but the nature of the black urine m a few^ cases remains obscure 

Some drugs cause the secretion of urine which blackens on exposure to 
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air, thus, carboluria is a familiar phenomenon, which is ascribed to the 
excretion of hydroqumine, and among other drugs which produce like 
effect may be mentioned naphthalene, salol, ereosote, thalhn, and, to a 
less degree, saheylates The leaves of uva ursi contain arbutin, from which 
hydroqumone is formed, and this may cause a conspicuous darkening of 
the urine of patients taking that drug 

Green and Blue Unne — Urines wdueh contain bile pigment almost wholly 
m the form of bihverdm have a deep green color, but with this exception it 
may be stated that practically all green urines, as well as those which have 
a blue color, owe their tints to methylene blue Anyone familiar with the 
leactions of such urines can easily convince himself of the nature of the 
coloration, but it is not always easy to ascertain how the methylene blue was 
introduced into the alimentary canal Sometimes it has been administered 
as a drug, and the cause of the phenomenon is obvious, sometimes it has 
been taken m sweetmeats, and it should be mentioned that some white 
sweets contain it Sometimes, again, one is driven to the conclusion that 
ti pill of methylene blue has been introduced accidentally oi otherwise 
among those of a different kind which the patient is taking This much 
IS certain, that until coloration by methylene blue can be definitely excluded, 
speculation as to the nature of a green or blue urine is wasted 

From urines tinted by methylene blue the abnormal pigment is for the 
most part removed by simple filtration, even though the urine appears 
perfectly limpid The blue sediment may be dissolved off the filtei with 
chloroform, when the blue solutionshows a characteristic absorption spectrum 
When the chloroform solution is shaken with an alkali the blue is replaced 
by a pink tint 

A surface scum of indigo blue is sometimes formed upon the surface 
of alkaline urines by the spontaneous decomposition of indoxyl-glycuronic 
acid, and many years ago when indigo blue was extensively employed as 
a drug m the treatment of epilepsy, remarkable coloration of the urine 
was observed However, it may be confidently stated that clear urines 
rendered green by indigo blue are not met with 

On the other hand, it must be acknowledged that a few records of green 
mines, which can hardly have owed their tint to bihverdm, were recorded 
before the discovery of methylene blue, as in the case of a boy, recorded 
by Bull, in which the bark of Cyhsiis alpinn^ had been chewed 

Hsamatoporphyriliuna. — Among conditions which are characterized 
by abnormal pigmentation of the urine, this calls for special mention It 
usually results as one of a group of toxic symptoms from the taking of sul- 
phonal, much more rarely of tnonal, over long periods Hoematoporphy- 
rinuria may develop after a few doses of the drug, or only after it has been 
taken for several years m uniform nightly doses It may even appear some 
days after the drug has been discontinued Under any of these circumstances 
its prognostic significance is grave 

It IS a remarkable fact that u hereas the group of symptoms of u Inch hsema- 
toporph^Tiniiria is one ha^e been observed in a large number of female 
patients, it has very seldom been seen m males It imII be well to limit 
the application of the term to cases in which the urine assnmes a deep 
red color like that of port wine, or is e^en nearly black, and is found 
to contain quantities of Inematoporphyrin wdnch are far m excess of those 
usualh present in urine Normal urines contain minute traces of hfema- 
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toporphjTin, m a variety of morbid conditions, and especially m chronic 
lead poisoning the normal traces are considerably exceeded, but the tint 
of the urine is not materially altered thereby In cases of hsematoporphy- 
nnuria, in the restricted sense, the dark color of the urine is not due to the 
pigment m question, but, as Hammarsten first pointed out, to other abnormal 
pigments which accompany it, of which little is yet known The color 
of such urine cannot be simulated by the addition of hfematoporphyrm, 
and when this pigment can be separated from the dark urines their coloi 
IS not materially affected by its removal 

The absorption spectra of hsematoporphyrm are complex and very char- 
acteristic, and the bands are dark and shaiply defined Yet m these urines 
its detection by means of the spectroscope is by no means so easy as might 
be expected The pigment often existing in them is the so-called “metallic” 
form, that is to say, m a combination m which it shows two bands which 
closely resemble those of oxyhasmoglobin 

The quantity present varies greatly, and it is sometimes necessary to 
pi ecipitate the pigment before a certain diagnosis can be made This may be 
done by the addition of calcium chloride and lime water, Salkowski’s method 
The precipitate, which carries down all the abnormal pigments, is extracted 
with alcohol to which sulphuric acid has been added, and the aeid alcoholic 
extract will show the spectrum of acid hsematoporphyrm 
Hsematoporphyrinuria may be suspected when urine is excreted which 
resembles port wine m color, which shows absorption bands resembling those 
of hEemoglobm, but contains no albumin and does not give the guaiacum 
test foi blood Sometimes the mere addition of an acid brings out the 
characteristic spectrum of acid hiematoporphyrm If the patient has 
recently taken sulphonal the condition is at once explained The drug 
should be stopped, and sodium bicarbonate should be given m laige doses, 
a plan of treatment which has pi oven efficacious in not a few cases 

Very larely hiematoporphyrinuria has been met with apart from the 
administration of sulphonal or its allies Undei such circumstances the 
symptom is of no such evil omen, and there is no special liability of the female 
sex The symptom may persist for years, may recur at intervals, or may 
assume a paroxysmal form resembling paroxysmal liEemoglobmuria, as in 
a case recorded by Pal In some cases the urinary anomaly has recurred 
m association with annual attacks of hydioa ceshvale 

Blood counts, made at intervals during and after attacks of hsematopor- 
phyrmuria, afford evidence which is sufficiently con elusive that the phenomenon 
IS not a sign of an excessive hiemolysis, but is due to a derangement of 
hiemoglobm catabolism, a large part of the heemoglobm following the path 
which leads to the excretion of traces of liEematoporphyrin even m health 
Urobllmuna — ^Urobihn, which IS recognized in urine by its dark absorp- 
tion band near the solar F line, is mostly excieted m the form of a chro- 
mogen, which becomes converted into the pigment after it is excreted 
Urobilin is mainly formed by the action of the intestinal bacteria upon 
bilirubin, and the bulk at least of the uiobilm of urine is absorbed from the 
alimentary canal — ^ivhether there is not another source of the pigment 
within the body is a question which is not yet finally settled The con- 
ditions which bring about an increased excretion of the pigment or its 
chromogen m the mine are multiple, and this deprives its piesence of much 
of the clinical significance which it v ould otherwise possess Mere consti- 
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pation may lead to urobilmuria Excessive hiemolysis of moderate degree_, 
with consequent pleochromia of the bile, is a well-recognized cause, and uro- 
bilinuria is to be expected m cases of pernicious aniemia 
The influence of the liver upon the excretion of urobilin is beyond question, 
and urobilmuria is common in association with hepatic disease, an association 
the nature of which is difficult of explanation After an attack of obstructive 
laundice, while the skin is still yellow, although bile is again entering the intes- 
tine, the bile pigment tends to be replaced in the urine by a copious excretion 
of urobilin, and the term urobilin jaundice has been frequently employed 
It should be mentioned, however, that there is no evidence that pigmentation 
of the skin and other tissues is ever due to the presence in them of urobilin 
m place of the unaltered bile pigment 
In some cases an excessive urobilmuria has been observed by Rolleston 
and others as a result of the taking of trional, and m fevers of various kinds 
the urine frequently shows a strong urobilin band 
Uro-erytnrmuria — The frequency of pink urate sediments bears witness 
to the frequent presence of uroerythrm in the urine m considerable quantities 
This very unstable pigment has a great power of coloration Of the material 
from which it is formed and of its place m the classification of pigments, 
nothing IS yet known It is probably not a constituent of strictly normal 
urines, but even a slight digestive disturbance may cause it to appear In 
feiers it is commonly met with, but all the clinical evidence available con- 
nects its presence in the urine with functional derangements or organic 
disease of the liver Patients whose urine deposits uratic sediments of a 
deep pink color almost invariably have some hepatic trouble which is mani- 
fested by other signs, v hether it takes the form of cirrhosis or of malignant 
tumors, or of the nutmeg change which results from circulatory derangements 
n itli backward pressure and chronic congestion When no uratic sediment 
falls, the pigment, if abundant, imparts to the urine a fiery orange coloi, 
n Inch IS changed to a dirty greenish tint by the addition of an alkali 
Indicanuria. — Indoxyl is met with in mine mainly in combination vith 
sulphuric acid, as the so-called urinary indican — a substance which is wholly 
different m nature from the indican of plants, which is a glucoside A 
small fraction is in combination wuth glycuronic acid, and it is probably as 
the result of the spontaneous decomposition of indoxyl-glycuronates that 
deposits of free indigo blue are sometimes formed in alkaline urines 

Even in health the protective mechanisms w’hich lead to the formation of 
such compounds, and so rendei the indoxyl harmless, are called into play 
to a small extent, and indoxyl-sulphates contiibute to the normal quotum of 
aiomatic sulphates The parent substances of the urinary mdican are 
file proteins of the food, which are in part decomposed m the intestine 
b^ the bacteria so abundantly present there The particular portion of the 
])rotein molecule from wdnch the indol is dern ed is the tryptophane fraction 
In many morbid conditions, and in some wdnch can hardly be called morbid, 
such as simple constipation, the formation of indol in the intestine and the 
excretion of indoxyl compounds in the urine is conspicuously increased, and 
such increase mav be intei preted as a measure of bacterial decomposition 
m the ahmciitarv canal That in the great majority of cases the increased 
excretion has this significance seems certain, although w'e cannot be sure 
that some of the indol formed does not undergo further changes in the 
tissues, so that the excretion of indigo precursors does not necessarily afford 



fa4 DISEASES OF THE KIDNEYS 

an accurate measure of the process Indicanuria has sometimes been 
observed m cases m which the cavities of the body contained foetid pus, 
as, for example, in cases of foetid empyema, and such collections may 
afford other sources of indol 

In a case of foetid empyema which was recently under the observation of 
the writer, m which the pus contained Bacillus call as well as the pneumo- 
coccus, there was a conspicuous increase of urinary indican, but this dis- 
appeared when the bowels were freely evacuated after a dose of castor oil, 
and was probably of intestinal origin 

In many instances urines rich m mdoxyl sulphate are normal m appear- 
ance, but sometimes they have a brown tint which is greatly intensified by 
exposure to air, or by the addition of oxidizing agents In cases m i\ Inch 
urine having such characters is passed, care should always be taken to 
exclude this cause, for it is highly probable that the condition has before 
now been not unfrequently mistaken for melanuria The application of the 
ordinary tests will reveal the presence of large quantities of indican, but the 
color of the urine was ascribed by Baumann to higher oxidation products 
of indol, seeing that the mdoxyl sulphates are colorless compounds 

When urines containing indican aie boiled with hydrochloric acid, to 
which a trace of nitric acid or of bleaching powder solution has been added, 
they undergo conspicuous darkening, and indigo pigments are formed If 
hydiochloric acid be alone used indigo red is formed in excess, the oxidizing 
agents favor the formation of mdigo blue If they be added m too large 
quantities, isatin is formed and the result of the test may be deceptive 

If, after cooling, the acid liquid be shaken ith chloroform, the chloioforin 
acquires a deep purple color, from admixture of the red and blue pigments, 
and with the spectroscope the absoiption band in red, due to indigo blue, 
may be observed If the chloroform be evaporated the h\ o pigments may 
be separated by washing the residue ith alcohol -w Inch takes up the indigo 
red, whereas the indigo blue ^^hlch remains undissolved forms a blue solu- 
tion m chloroform 

Melanuna — ^The excretion of melanin, or rather of its chromogen 
melanogen, in the urine is a sign of great diagnostic value, as indicating 
the presence of a disseminated melanotic growth In cases in which tlie 
tumor IS still limited to its primary seat no melanuria is observed Only 
when secondary tumois are forming is melanogen excreted, and the occur- 
lence and intensity of the melanuria appear to be chiefly determined by 
the invasion of the liver 

It IS often stated that melanuria occurs apart from melanotic tumors, 
but, although such occurience cannot be in holly excluded, it must be exceed- 
ingly lare The cases usually quoted in support of this contention are not 
wholly convincing Some were lecorded before the most characteiistic 
reactions of melanin were known, and some at least ere in all probability 
examples of indicanuria m which the urine daikened on standing Never- 
theless, the diagnosis of melanotic gro'w ths seldom rests on melanuria alone, 
for the history of a primary melanotic giowth of the eye or skin is usually 
forthcoming 

The urine has usually the noimal coloi when fresh but quickly daikens 
on exposure to air and ultimately becomes black Occasionally it has a 
blown color when passed The addition of nitric acid in the cold causes 
immediate blackening, as also does that of a solution of ferric chloride 
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This latter reaction is the most satisfactory of all, for it is not obtained 
in any of the other conditions which simulate melanuiia more or less closelj 
Unless it IS obtained melanuria should never be diagnosed, but m the 
early stages, whilst the amount of melanogen excreted is small, the blackening 
may only be partial Bromine water produces a yellow or chocolate-colored 
precipitate, which rapidly blackens (Zeller’s test) Von Jaksch has also 
pointed out that the urine m melanuria yields a deep Prussian-blue color 
when sodium nitroprusside and potassium hj'drate are first added and acetic 
acid IS afterward added m excess However, tins test is yielded by other 
than melanin urines, and even in the cases under discussion is not to be 
attributed to melanogen 

Lithuria — Recent years have brought about a great change m oui 
conceptions as to the oiigin of uric acid in the economy, and the significance 
of variations m the amounts excreted in the mine It has been recognized 
that it IS the end product of a special line of catabolism of substances w Inch 
contain the purin nucleus, the nucleoproteids of the food and tissues This 
path runs parallel to, but distinct fiom, that by vhich the oidinary ammo- 
acid fractions of proteins are broken down to urea, but it is jirobable that 
some of the uric acid is itself destroyed and yields a portion of the urea ex- 
creted The fairly uniform ratio of the excietion of uric acid to that of uiea 
in health is due to the similar unifoimit}'^ of the relative quantities of albu- 
mins and nuclein bioken down It is, howevei, piobable that, e^en m man, 
the synthetic processes Avhich must take part in the foimation of the i da- 
tively immense output of uric acid by birds and reptiles are not wholly in 
abeyance The uric acid of urine is in part exogenous and derived from 
the purms of the food, and in part endogenous, deiived from the nucleo- 
proteids of the tissues Even this lattei fraction diffeis somewhat v idely in 
amount m different individuals 

The deposition of amorphous sediments of uiates as the uime eools is a 
very common event, and it cannot be too strongly insisted that this must 
not be interpreted as a sign that the daily output of uric acid is in any v ay 
above the normal limits It often results from mere concentration of the 
individual specimen, due to excessive loss of water by the skin, as after \ lolent 
exercise Various factois contribute to the formation of such sediments, 
such as the degree of acidity of the urine, and an excessive output is one 
of these contributory factors Ec en the temperature of the air has a potent 
effect, and uratic deposits are theiefore more often seen in v inter than in 
summer Clinically, uratic deposits are common in the uiine of patients 
with fevers and of sufferers from gout and ^arIous Iner diseases Their 
color caries from a pale yellow tint, due to included urochrome, to a deep 
pink, due to combined uro-erythnn 

This clinical association cc ith gout has no relation to the excess of uric acid 
in the blood The many laborious investigations vhicli have been carried 
out of recent years upon the urine of the gouty hace failed to show any 
constant excess or decrease of the uric acid beyond the somecchat vide 
normal limits Only ]ust before the acute attack of gout has a diminished 
excretion been demonstrated, follov ed by an excessu e output as the attack 
subsides 

A diet rich in purm substances, as in th^Tiius feeding, causes a conspicuous 
increase of the excreted uric acid, and of morbid conditions the most obMovs 
increase occurs in leukaemia, and is here attributed to the nuclein of the 
VOL — 5 
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broken-down leukocytes Even sufferers from chronic gout excrete more 
unc acid when fed with thymus, but the increase is proportionately less 
than m normal subjects Nor is the deposition of crystalline uric acid 
necessarily due to excessive excretion In leuksemia it sometimes results 
from this cause, but many other factors are concerned, such as the degree 
of acidity, the proportions of salts and other constituents m solution, and, 
as Klemperer has shown, the amount of urochrome present This observer 
finds that deficiency of mochrome has an important influence m favoring 
the deposition of uric acid 

Here, again, apart from any excessive excretion of uric acid, there is a 
clinical association often observed between the deposition of uric acid sand, 
the formation of uric acid calculi, and the famihai phenomena of gout 
What IS the nature of this association is not yet clearly understood 

In addition to uric acid the urine contains smaller quantities of the closely 
allied purin bases, xanthm, hypoxanthm, etc These bases also are partly 
of exogenous and partly of endogenous origin, being more soluble, they play 
little known part in pathology, but in very rare cases calculi consisting of 
xanthm have been formed m the kidneys oi urinary passages 

No idea of the amount of purin substances excreted can be obtained 
save by exact quantitative estimation of the daily totals The estimation 
of uric acid can now be earned out without any special difficulty by Hopkins’ 
method, while the purmometer of Walker Hall allows an estimate to be formed 
of the total purin output, both uric and xanthm bases, by a method so simple 
that it IS available for clinical purposes 
In conclusion, it may be mentioned that kidneys damaged by disease 
appear to exercise a less pronounced retentive effect upon the comparatively 
insoluble uric acid than upon the very soluble urea 
Kreatinin Excretion — Kreatmm derived from the kieatm of muscle 
IS partly an exogenous and partly Un endogenous urinary constituent, to 
the amount of about 1 gram per diem The exogenous excretion is derived 
from the meat taken as food The endogenous excretion, which may be 
estimated by placing the patient on a kreatmm-free diet, has been found 
to be increased during acute fevers, and, indeed, m any condition which 
IS accompanied by an excessive breaking down of the muscular tissues 
In cases with conspicuous splenic enlargement Macleod has found the 
endogenous kreatmm much diminished, and m diseases in which chronic 
atrophy of muscles is a feature, such as progressive muscular atrophy and 
the myopathies, a diminished output is also observed, the total bulk of 
muscle tissue being in such cases much below the normal 

Phosphatuna — The term phosphaturia as commonly applied is a 
misnomer, seeing that the deposition of amorphous phosphates m the urine 
IS no indication of an abnormally great excretion of phosphoric acid, but 
merely of the abolition of its noimally acid reaction Such deposition 
occurs when the urine undergoes ammoniacal decomposition, but the cases 
in which this occurs aie not spoken of as examples of phosphaturia 
Alkalinity from fixed alkalies may be brought about in various ways, 
and its inevitable result is a separation of the earthy phosphates Often it is 
a physiological event, and results from such simple causes as the taking 
of a diet rich in vegetables, or the drinking of alkaline mineral waters 
Again, during the so-called “alkaline tide” which sets m some hours after 
a meal, the urine may become amphoteric or alkaline, not by the addition 
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of alkali, but by the ^\Ithclla^^al of acid in the sccietion of the gastric luice 
Alike lesult may folloi\ copious ^omItlIlg oi la\.igc of the stomach 
The excretion of alkaline urine as the lesiilt of none of these causes occurs 
as a definite pathological e\ent, \\hich is often associated i\ith neurasthenic 
symptoms, and is ajit to assume m the minds of the patients .1 graMty out of 
all projiortiou to its ical impoitancc In a considerable class of cases such 
phosphaturia is associated ith disorders of the sexual organs The path- 
olog\ of manj of these cases is \cr\ obscnie 
In a certain class of case, w Inch is especially common among children, 
the urinarv anomab is due to an excessne output of calcium in the uiinc 
The excess of calcium combines i\ith the iihosphoric acid and causes .1 
relatne increase of insoluble basic phosphates and .1 iclatnc decrease of 
the soluble acid phosphates to ^\hlch the acidil\ of the mine is due 
It IS a w cll-know n fact that in health the bulk of the calcium is cxcictcd by 
way of the colon, and oiih a iclatnch small amount in the urine Soetbeer 
xsho has made a sjiccial stiuh of the condition under considciation, whose 
results ha\c been conhiincd b\ Tobler and other obser\crs, found that 
in association \\ith the mcre.ise of calcium in the mine there is in these 
casas a diminution of its intestinal cxcietion Soetbeer, therefore, places 
the se,it of the morbid pioccss m the mucous membrane of the colon, 
a species of colitis It must not be supposed, ho\\c\cr, that all cases of 
phosphaturia in children are of this natuic 
In c<iscs of phosphaturia with met case of urinaiy calcium, a regulation 
of diet, with substitution of food poor in calcium foi those iich in salts of that 
metal, is indicated In cases with nenous distmbances general tonic tieat- 
ment usualh pio\cs the most useful The adminisliation of acids, with a 
Mew to increasing the urinarc acidih, is ^er^ unccit.im in its ellccts, but 
R Hutchison has shown that acid sodium ])hosphate is moie eficctual than 
mineral acids, a result which agrees with what might be c'xpected on theo- 
retical grounds, m/ , that an inciease of jihosphoiic acid in the mine would 
rather tend to manifest itself b> an inciease of the acidit'i than b's the pro- 
duction of the phenomenon commonh spoken of as phosphatmia 

Oxaluria — From the clinical standpoint, the impoitance of calcium 
oxalate as a urinaiy constituent is due to its sparing solubility and the fic- 
quency with which it is deposited in cnstalhne form, 01 e\cn appeals as 
concretions in the kidneys 01 bladdci vSuch deposition of calcium oxalate 
depends upon the intei action of a caiicty of causes, of which excessne 
excretion is only one, although by no means an ummjioi taut one 
Of the small daiR output of oxalic acid in human mine, which, under 
normal conditions, does not exceed 1 01 2 mg , pait is exogenous and deincd 
from cegetable foods, and pait is endogenous E\cn upon an oxalate free 
diet, such as pure milk, as also dm mg abstinence fiom food, some oxalate 
continues to be excietcd Only a ])oition of the oxalate of the food finds 
its way m the urine, some is appaiently decomposed m the ahmentai> canal 
rather than broken up in the tissues, seeing that micctcd soluble oxalates 
are excreted quantitatively The administialion of hydrochloiic acid has 
been showm to promote the absoiption of calcium oxalate fiom the food 
and to increase the minaiy output, and it is piobable that in the cases 
described by Begbie and otheis as examples of an oxalic acid diathesis, 
attended wnth neurasthenic symptoms, the deposition of oxalate ciystals m the 
urine was, as Dunlop suggested, largely due to such mci cased absorption 
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as the result of the acid dyspepsia which was a prominent phenomenon of 
the condition 

In the older literature of the subject no clear distinction was drawn 
between the formation of crystals of calcium o\alate and an actual excessive 
excretion Wide variations in daily output undoubtedly occur, some of 
which are due to the taking of vegetable foods iich m oxalate, such as 
rhubarb and spinach, as in the cases in which rhubarb freely eaten causes 
hsematuria and the mine deposits crystals of calcium oxalate m great abun- 
dance Increased excretion of oxalic acid has also been observed m a variety 
of different diseases, and especially m connection with jaundice and with 
diabetes, but m no disease is such excessive excretion found to be constant, 
nor IS there any sufficient evidence of the occurrence of a metabolic error as 
the result of which an increased output of endogenous oxalate, as distinguished 
from the deposition of crystals, peisists over long periods The origin of 
the endogenous oxalic acid is still very obscuie — some of it is probably 
of protein origin, some may be derived from purms, and it has been shown 
by Lommel that the admmistiation of gelatin by the mouth is followed by 
an increased oxalate excretion, this suggests the gelatin of the tissues as 
one at least of its probable sources 

In the present state of oui knowledge, attempts to combat the tendency to 
deposit calcium oxalate from the urine may be directed along two separate 
lines In the first place we may limit the output by eliminating as far as 
possible from the diet articles containing oxalic acid Many vegetables 
come into this category, and especially rhubarb, spinach, and tea, and on 
the basis of Lommel’ s observation gelatin should also be excluded In 
the second place we may seek to produce the conditions best calculated 
to further the holding of calcium oxalate in solution The acidity of the 
urine may be augmented by a meat diet, and following the lines suggested 
by Klemperei and Tntchler, Aie may endeavoi to dimmish the calcium of 
the urine, and at the same time to increase the amount of magnesium 
present The authois quoted have shown that Avhereas excess of calcium 
salts tends to further precipitation, excess of salts of magnesium tends to 
inhibit it This object may be attained by the avoidance ol foods rich m 
calcium, such as milk, eggs, etc , and the prescription of vegetable foods 
comparatively rich in magnesium, such as rice, farinaceous foods, peas, 
beans, and coffee 

Leucin and Tyrosin m Unne —The excretion of these ammo-acids 
m the urine was first observed by Fienchs in a case of acute yelloiv atrophy 
of the liver, and it is Avith this disease that their excretion is especially 
associated, and acquires considerable diagnostic importance In cases of 
phosphorus poisoning also they are sometimes met AVith, but much less 
frequently, and as a rule in smaller quantities 

In cirrhosis of the liver they have been sought for m vain, but Dixon 
Mann has recently described then presence m the urine m some cases of 
nutmeg liver resulting from cardiac disease In pernicious anaemia they 
have occasionally been found by Laache and von Noorden That these 
protein fractions are sometimes excreted unchanged by cystinurics is 
an undoubted fact Tyrosin is occasionally deposited from urines con- 
taining it as a sediment of delicate acicular ciystals grouped into sheaves, 
whereas leucin is hardly ever thrown down spontaneously Usually the 
crystallization of both substances occurs only after the urine has been con- 
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centra ted, and ^\hcn tlicir presence is suspected the mine of twenty-four liours 
should be precipitated with lead acetate and hltcicd Aftei the excess of 
lead has been rcino\cd bv a stream of snljihuretted hydrogen, and the 
lead sulphide filtcied oft, the filtiatc is c\aporatcd dowm to a s^rup 
From the residue the bulk of the urea ina} be ieino\cd by treatment with 
cold absolute alcohol, and w hat remains is extracted by boiling it with dilute 
ainraoniacal alcohol The filtered cxtiact is once more c\ aporated to a small 
bulk and allowed to stand Needles of t> rosin and greenish spherules of 
leucin inav then be deposited Care must be taken not to mistake spherules 
of ammonium urate lor leucin 

To msme ceitainty special tests for leucin and tyrosm should be em- 
ployed, and Millon’s test should at any rate be tried All urines yield some 
pink color when heated with IMillon’s reagent, e\cn m the cold When 
much tyrosm is present the reaction is \erv intense on wanning When 
the urine gi\cs no more coloration than docs a control of normal uiinc the 
presence of any considciablc cjuantit\ of tyrosm may be excluded 

Until recently it was generally supposed that the g^a^e destruction of 
the parenchyma of the lucr, in the diseases m which Icnein and t^ rosin aie 
excreted, aircstcd the formation of uiea fiom these and other piotein fiactions, 
and the greatly diminished output of urea m many cases ol yellow atiophy 
was adduced as an aigumcnt m fax or of this xiexx Howexer, Richter has 
shoxx n that these substances max be found in the urine m Ciises of acute y clloxx' 
atrophy m xxliich urea formation is little impaired, and many now hold that 
xxlien the urea is diminished it is rather because the antecedent ammonia is 
utiliml to neutrah/e acids winch arc being foimcd m excess 
Since Jacoby showed that m aseptic autolxsis of the hxcr leucin and tyiosin 
are abundantly formed by the action of the cn/yines ujion the jnotems of 
the organ, the xicxx has gained acceptance that their excietion is a result 
of an autolxsis ultra xitam, and receixes support fiom the fact that in acute 
yellow atrophx' these amino-acids arc present in quantity in the lixei, as 
well as in tlie blood and urine On the other hand, Neiibcrg and Richter 
suggest that the destruction of the hepatic parenchyma, xxdiich ceitainly 
occurs, does not sufiice as the source of such amounts of leucin and tyrosm 
as are sometimes to be found m the blood 
It seems piobablc that the occasional cxciclion of leucin and tyuosin in 
cystinuna is due to a xx holly different cause fiom that obserx^ed m hxer 
disease, and is jiart of a xx idcsprcad failure to dc.il xx ith protein fractions 
Alkaptonuria — This is a X'cry I arc urinaiy anomaly, of xxliich some 
40 or 50 cases are on record Alkapton urine claikens on exposure to air, 
passing through shades of bioxxn to absolute blackness The daikcmng, 
w Inch is accompanied by absorption of oxygen, is greatly hastened by the 
addition of an alkali When the urine is heated xxuth Fehhng’s solution, a 
deep brow n color dcxclops and a copious leduction occurs An ammoniacal 
solution of silx'ci nitrate is quickly reduced by it in the cold When it is 
heated xxuth Nylander’s solution a daikemng occuis, due to the action of 
the alkaline reagent upon the urine, but no black precipitate forms liom 
reduction of bismuth salt When a dihite solution of feme chloiide is added 
to the urine drop by drop a deep blue coloi appeals foi a moment as each 
drop falls, until oxidation is complete 
The condition is usually detected dining infancy by the staining of 
napkins as by photographic reagents, oi m later life in consequence of the 



70 


DISEASES OF THE KIDNEYS 


reducing action In not a few instances it has been brought to light on 
application for life insurance 

Alkaptonuria is not a disease, but rather a “sport” of metabolism or chem- 
ical malformation It is congenital, lifelong, and harmless, and apt to occur 
m families, not a few of which are the offspring of consanguineous marriages 
It is laiely diiectly inherited The error consists m a failure to complete the 
catabolism of the aromatic fractions of proteins, tyrosin and phenyl-alanin, 
and the peculiar propeities of the urine are due to the presence m it of an 
aromatic acid derived fiom these, homogentisic or hydroqumone-acetic 
acid The statement that a second aromatic acid, uroleucic, is also present 
m some cases rests upon a misapprehension 

The tyrosin and phenyl-alanm of both the food and tissue proteins are 
concerned During abstinence the output of homogentisic acid is diminished, 
but IS not airested A diet rich in proteins greatly increases the output, 
and V hen tyrosin or phenyl-alanm is given by the mouth to an alkaptonuric 
an almost corresponding quantity of homogentisic acid is added to the 
output, whereas these ammo-acids when taken by normal persons are 
destroyed and their benzene ring is broken up The error is not one of 
varying degree The quantities of homogentisic acid excreted by different 
alkaptonurics are singularly uniform -when the nature of the diet and the 
ages of the patients are allowed for, and there is reason to believe that the 
eiror is m all instances complete and maximal in degree 

From a clinical standpoint the importance of alkaptonuria is slight A 
knowledge of the properties of the urine \m 11 allow a reassuring prognosis 
to be given Inconvenience may be caused by the staining of clothing oi 
by the inability to effect a life insurance, oving to the reducing action of 
tlie urine Some dysuria has occasionally been present, and some elderly 
alkaptonurics mentioned by Osier have exhibited surface pigmentation such 
as IS associated with the raie condition described by Virchow under the name 
of ochronosis, in which the cartilages acquire an inky blackness The 
association of ochronosis with alkaptonuria has recently been demonstrated 
postmortem by Wagner and by Gioss and Allard 

In a very few instances a condition of the urine indistinguishable from 
that met with in congenital alkaptonuria has been temporarily observed, 
and Falta and Langstem ha^ e shown that some patients \\ ith grave diabetes 
hai e less pov er of destroying homogentisic acid given by the mouth than 
have healthy people 

To the physiologist and chemical pathologist the interest of alkaptonuria 
IS ^ery great, for the abundant study which has been de\oted to it of lecent 
years has thrown most valuable light upon the metabolic processes con- 
cerned 

Cystinuna — ^The excretion of cystin m the urine is of considerable 
clinical importance, because this sparingly soluble substance is readily 
deposited, and cystinurics are very liable to develop renal or vesical calculi 
and to suffer from cystitis The condition, which is rather less rare than 
alkaptonuria, is recognized by the formation of a sediment of very character- 
istic colorless hexagonal crystals, soluble in ammonia and m hydrochloric 
acid Scarcely tinted crystals of uric acid sometimes assume a somewhat 
similar shape, and starch granules have been mistaken for those of cystin 
and crystals of iodoform If some of the sediment be dried upon a slide 
and some strong hydrochloric acid be allowed to flow over the crystals 
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beneath a co^e^glass, whilst the changes are watched through the micro- 
scope, beautiful prismatic crj'stals of cystin-hj'^drochlorate are seen to grow 
out rapidly fiom each hexagonal crystal, and to form a rosette which melts 
away as rapidly as it was formed, on the addition of a drop of water 

The quantity of cystin excreted is about 0 5 gram per diem, and m most 
instances the excretion persists for jcars and probably for life In some 
cases the cystin has been kno^\n to disappear fiom the urine for a time, or 
may e^en have been onl> tcmpoiarily present Cystin is said to be present 
in the sweat of cvstinurics, in the hcces it is absent No impairment of 
health results from the metabolic derangement as such, but the secondary 
results of its deposition m the urinary passages are often serious In the 
case of an infant member of a cjstmuric family Abderhalden found abundant 
deposits of crystalline cystin m the internal organs after death Cystinuria 
is strongly hei editary, and has been tiaccd through thice geneiations Some- 
times it occurs in sc\eial children of paicnts who do not exhibit the anomaly 

It w as show nby Baumann and Udrans/ky that some cy stinurics excreted the 
diamines cada\crin and putresem in then urine and faices, and their obsena- 
tion has since been repeatedly xenfied llowcxcr, in a number of recent 
cases they haxe not been found, and in othcis they haxe only been present at 
intcr\als, on isolated days oi on scxeral sucecssne days In the freces they 
hax e been comparatn cly seldom found Cadax ci in is much moi e frequently 
present than putresem, but the tx\o may occul in association 

Still more rarely Icucin and tyiosin liaxe been found, and their abundant 
presence m the urine xxas established beyond possibility of doubt in a case 
obserxed by Abderhalden and Schittcnhelm Cystin, leucin, and ty rosin 
are all primaiy fractions of proteins, cadaxcrin is casilv dcrixcd from lysin 
and putresem fiom arginin, and the xicxx is now prcxalent that cystinuria 
IS a congenital error of protein metabolism, xxhich is of different extent 
in different cases In some cases the cystin fiaction appears to be alone 
implicated, in others lysin, arginin, tyrosin, or Icucin, and probably other 
amino-acids also In one case recorded by A Loexxy and C Neuberg, 
although cy stin w as the only protein-lraction excreted, administration of lysin 
by the mouth caused excretion of cadaxeiin, that of aiginin the appeaiance 
of putresem m the urine, xxhcicas tyrosin and aspartic acid, when taken, 
XX ere excreted as such This case is up to noxx unique, and in sexeral other 
cases no such effects have folloxved the administiation of the seveial ammo- 
acids 

The study of the metabolic pccuhaiities of cy'stinuiics has yielded results 
W’hich are very difficult of exjilanation, and the more the problem is mxesti- 
gated the more remote seem to be the chances of its satisfactoiy elucidation 
Thus, m every case tested, except that of Loexxy' and Neuberg, in xvhich 
cystin has been gix cn by the mouth it has been completely' destioyed, although 
the patients xvere all the time excreting cystin as such 

PROTEINS IN URINE OTHER THAN THE NORMAL PROTEINS 

OF SERUM. 

When a protein foreign to the blood plasma is present m it, in any but very 
small quantities, it is got rid of by excretion by the kidneys Hence the pres- 
ence ol such proteins m the mine has a xvholly different significance from 
albuminuria, and in no xx'ay implies damage to the renal structures Small 
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quantities of foreign proteins, on the other hand, may continue to circulate 
in the blood until disposed of in other ways 

HsBinoglobiniiria — ^When hsemolysis of moderate degree is in progress, 
as in pernicious anaemia, the liberated blood pigment becomes converted into 
bile pigment, and the only effect upon the pigmentation of the urine is due 
to the presence of excess of urobilin, formed by the action upon the bilirubin 
of intestinal bacteria When, however, a gieat and rapid haemolysis occurs 
from any cause unchanged blood pigment is excreted by the kidneys and 
haemoglobmuria results Haemolysis of the necessary degree may be 
brought about by a variety of diffcient causes It is a wcll-recognized fact 
that transfusion of foreign blood, t e , of the blood of an animal of different 
species, IS followed by haemoglobmuria, and one may suppose that the cor- 
puscles which are broken down are those of the foreign blood A number 
of poisons exert powerful haemolytic actions, and of these potassium chlo- 
rate IS the most important Arseniuretted hydrogen and toluene-diamme 
also call for mention 

Bacterial poisons of various kinds have like effects, as witness tbe haemo- 
globmuria which sometimes occurs m fevers To this group probably 
belongs the haemoglobmuria of newborn children which was first described 
by Winckler The haemolytic action of malarial parasites is well known, 
and m the variety of malaria known as black-water fever haemoglobmuria 
IS a prominent symptom, although it is believed by not a few that large doses 
of quinine contribute to the production of the effect m question Haemo- 
globmuria may also follow extensive burns, and is sometimes seen m 
athletes and others after violent muscular exertion 
The most remarkable of all the varieties is that known as paroxysmal 
haemoglobmuria, the pathology of rvhich is still very obscure In some cases 
this malady would appear to have a syphilitic origin and in others a malarial, 
but not unfrequently no such antecedent cause can be traced The exciting 
cause of the individual paroxysm is, m the great majoritj*^ of cases, exposure to 
cold, and this connection is so obvious that it may be predicted with certainty 
that an adequate exposure will precipitate an attack In a few other cases 
muscular exertion or traumatism figures as the exciting cause 

In association with a paroxysm of hiemoglobmuria some of the symptoms 
of peripheral asphyxia are almost invariably present, and m some cases the 
symptoms of Raynaud’s disease are very pronounced However, the associ- 
ation is a somewhat one-sided one, for m the majority of cases of Raynaud’s 
disease, even of an extreme degree, hsemoglobmuria does not occur The 
symptoms develop shortly after the exciting exposure to cold, and after- 
persisting for a few hours gradually pass away, leaving the patient apparently 
well until the next exposure Although attended by little or no danger to 
life, paroxj'smal hiemoglobmuria is little susceptible to treatment, save by 
protection from cold In some cases antisyphihtic treatment has appeared 
to work a cure, and m some quinine has been found beneficial 
Some lecent researches of J Eason and of Donath and Langsteiner have 
thrown important light upon the nature of the piocesses at work m the 
production of paroxysmal liEemoglobmuria, although the nature of the toxic 
agent has not yet been made out It has been shown that when blood with- 
drawn from a patient between the paroxysms is treated with a solution of 
potassium oxalate m normal saline no haemolysis is produced by cooling m 
ice-cold v ater for half an hour, but that when the cooled blood is transferred 
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to an incubator at body tenipcratmc lucmolysis occurs The coipusclcs 
remoyed after cooling, and ashed nuth and suspended in noimal saline, do 
not undergo haunolysis in the iiicubatoi, as they do n hen they are left in con- 
tact ith the serum hen blood is icmo\ed during the paroxysm, and the 
corpuscles arc at once separated and washed, they undergo h.emol>sis when 
suspended in normal scium and placed m the mcubatoi Again the serum 
reino\ed during the paro\^ sm has the pow cr of destroying noimal coipusclcs, 
when the mixture is first cooled and then placed in the mcubatoi, whcicas 
the scrum w Inch has been ple^ lously chilled w ith its ow n corpuscles no longer 
possesses this pow er 

These results, and others obtained, arc best explained by supposing that, 
to use Ehrlich’s terminology, m the organism of .i patient wdio suffers fiom 
paroxysmal haiinoglobimiria theie is pusent a potential haunoljtic toxin 
which only becomes actne undci ccitain favoring conditions, the chief of 
which IS exposure of the blood to a lowered temjieiature This toxin is 
of dual nature, one part aelmg as amboceptoi and the othei as complement 
It w ould seem then that the .imboceptoi w Inch is the specific poison is con- 
stantly present m the blood of the patient and is not inciely produced at 
the time of ex] 50 suie, but that only when the temperature of the blood is 
lowered is it able to become attached to the red corpuscles of the cooled 
peripheral blood When the blood legains the noimal body temperature 
iiaimolysis results under the influence of the coinjileincnt, which is present m 
normal scrum and is not pccuhai to the disease under considciation Only 
those corpuscles will be destroyed which, during the period of cxjiosuic to 
cold, have become linked with the amboceptoi 

In appeaiance the urine of haunoglobmuria ^alles greatly In the slighter 
degrees, such as aie sometimes met with m feicis, it may be pink and tians- 
parent, and may show the spectroscopic bands ol oxy hremoglobm w ith gicat 
distinctness In cases of poisoning by potassium chloiate the pigment 
set free is wdiolly or almost wholly in the form of inethannoglobm In 
paroxysmal hannoglobimiiia the urine has a decji icd oi blown color, 
approaching to blackness, and usually deposits a sediment of hiemoglobm — 
debris of a chocolate coloi On spectroscopic examination the absoiption 
band, in the red, of methremoglobm is usually well seen, as w^ell as the bands 
of oxyhsemoglobin 

In all cases the diagnostic feature of hannoglobimiiia, as distinguished 
from hsematuria, is the absence of red coipusclcs in the sediment The 
particles of brownish debris aic often seen to be grouped into cast-hke 
forms The presence of inethannoglobm in the uiiiie is m no way peculiar 
to haimoglobinuria, for the smoky uiinc of hamiaturia also contains the 
blood pigment m this form In paroxysmal h.emoglobmuria some albumin 
may persist in the urine foi a tunc alter the blood pigment has ceased to 
be excreted, and abnormal amounts of urobilin and of haimatoporphyim 
are sometimes to be detected after the paroxysm 

The Bence-Jones Protein — The excretion of tins Iiccuhai protein 
substance, which was first described by Bence-Jones m 1848 , is one of 
the most remarkable of urinary anomalies It is an albuminous substance 
which IS not known to be formed m the organism undci noimal conditions, 
and as a constituent foreign to the blood it is readily excreted even by intact 
kidneys, and often m large cjuantitics, up to as much as 70 grams m the 
twenty-four hours Although rare, the phenomenon is of great diagnostic 



74 


DISMSES OF THE FIDNEYS 


importance, seeing that it may be the earliest recognized sign of an atfectlon 
of the bone marrow known as multiple myeloma Apart from disease of 
the bone marrow it has not been met with, and it is probable that the cases 
of supposed osteomalacia m which it has occurred weie in reality examples 
of multiple myeloma 

The Bence-Jones profem has been found m the blood as well as m the urine 
of patients who haA'e excreted it, but in the diseased bone marrow it has only 
been detected in small amounts When once it appears the excietion is 
usually continuous until death ensues, but m some instances it has been 
intermittent The quantity in the urine vanes Avidely in different cases 
The knowledge gamed fiom the examination of the early cases rendered 
possible the diagnosis of multiple myeloma during life by Biadshaw and 
others, and the diagnostic value of the urinary condition is greatly enhanced 
by the indefinite character of the other signs in many cases Not in all 
cases of multiple myeloma is the Bence-Jones protein present in the urine 

The recognition of the substance in question presents no great difficulty 
when once its properties are known It is distinguished from the ordinal y 
proteins of albuminuria by its very low temperature of coagulation The 
urine begins to show turbidity when warmed to 50° C , or even below that 
point, and between 50° and 60° C a bulky flocculent precipitate appears, 
which clings with great tenacity to the sides of the test tube and rises up 
in the froth Avhich is abundantly foimed Further heating, especially after 
a few drops of acetic acid have been added, causes the precipitate to be re- 
dissolved, but some tuibidity usually persists The degree of clearing 
which occuis as the boiling point is approached vanes, and depends, as 
Magnus Levy has shown, rather upon the presence of other substances 
in solution than upon any inheient property of the protein itself 

On cooling, the precipitate reappears, and by alternately heating and 
cooling the urine precipitation and re-solution may be indefinitely repeated 
When the hot test tube is plunged into cold water, the appearance of the 
precipitate showering down through the cooling liquid is very striking and 
characteristic If the cold nitric acid test be alone employed the substance 
may easily be mistaken for albumin, as a similar white ring is formed 
With salicyl-sulphomc acid, picric acid, and other reagents employed for the 
detecting of proteins, precipitates are foimed which disappear more oi less 
completely on heating With hydrochloi le acid a dense pi ecipitate is obtained 

The behavior of the precipitates obtained with various reagents naturally 
led to the inclusion of the Bence-Jones jirotem among albumoses, and in 
the hetero-albumose group, but the reseaiches of Magnus Levy and others, 
which have included a study of the products of its disintegration by digestn^e 
ferments, have left no doubt that it is more coirectly to be classed as an 
albumin In some instances, as in one described by Bradshaw, some of the 
protein is spontaneously precipitated, the urine appears milky when passed 
and may throw down a deposit 

Although its connection with multiple myeloma is so well established, 
the mode and place of origin of the Bence-Jones protein remain unsolved 
problems One naturally looks to the diseased bone mairoAV as the most 
probable seat of formation, but the quantity found there has been very small, 
and Magnus Levy estimates that the daily output corresponds m quantity 
to a large fraction of the total protein of the diseased marrow He was 
rather inclined to refer its origin to a deranged metabolism of the food pro- 
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teins, but the output is apparently not influenced by diet, and there is no 
positive evidence in support of this view Simon, on the other hand, is 
inclined to look to serum albumin as its parent substance 

^bumosuria and Peptonuria — Some confusion surrounds the use 
of the terms albumosuiia and peptonuiia Whereas some confine the 
name albumosuria to the excietion of the Bence-Jones substance, ^^hlch, 
as ve have seen, is not really an albumosc, and speak of the excretion of 
pioto- and deutcro-albumoses as peptonuria, otheis, employing the name 
peptone m Kuhne’s moie lestiicted sense as a designation for the only pro- 
tein which IS not precipitated by satiiiation of its solutions with ammonium 
sulphate, speak of the excretion of pioto- and deutero-albumoses as albu- 
mosuria It IS only recently that Kuhne’s peptone has been found m the 
urine by Ito 

Although the cxcietion of proto- and deutero-albumoses is by no means 
rare it is not a conspicuous phenomenon fiom the clinical standpoint, and 
the quantities excreted aic in no uay comparable with those of the Bence- 
Jones protein found in cases of multiple m\cloma Moreover, the char- 
acteristic leactions aie frequentb masked by the simultaneous presence of 
albumin Only comparatnely raicly is a consideiable quantity of albumose 
recognizable b> the employment of the oidinar} albumin tests 

The albumoses arc not precipitated b'v heating after the addition of a few 
drops of acetic acid hlany albumin test reagents precipitate them, and the 
precipitates foimed arc cleared by heating The addition of nitiic acid m 
the cold, of picric acid, and of potassium ferroevamde and acetic acid 
produces precipitates uliich behaie in this manner When nitric acid is 
used error may arise by the foimation, in a concentrated uiine, of a coloiless 
precipitate of uiic acid vliicli is dissolved on heating and foims again on 
cooling, but any doubt ma} be cleaied up by diluting the urine beloie the 
test is applied 

Sahcyl-sulphonic acid is a \cry satisfactory reagent for the detection of 
albumoses in die absence of albumin The precipitate which forms uhen 
a few drops of a saturated solution of the acid are added to the urine m 
the cold IS soluble on heating The reaction is a very delicate one and this 
reagent onb precipitates pioteins For the detection of small quantities 
of albumose in the presence of albumin De^oto's method is perhaps the 
simplest It IS based upon the fact that when mine is satuiated with 
ammonium sulphate, albumin and albumoses are alike precipitated If, 
however, the saturated urine be boiled, the precipitate of albumin is thereby 
rendered insoluble in water, vhcrcas that of an albumose is still soluble 
The precipitate filtered off after boiling is therefore washed with Avatei, and 
to the washings the tests foi albumoses are applied 

The biuret leaction is often lecommended for the detection of albumoses 
m urine, and may be conveniently applied as a iing test by gently pouring 
the urine upon the suiface of a layer of cold Fehhng’s solution If an albu- 
mose be present a pink ring will appear at the -junction of the liquids, wheieas 
an albumin yields a violet-coloied ring However, as Stockvis showed, this 
test IS not reliable when it is applied to mine, since urobilin yields a similar 
pink tint If the test be used care should at least be taken to exclude, by 
a preliminary spectroscopic examination, the presence of any considerable 
quantity of urobilin 

Albumosuria is met with when considerable quantities of protein material 
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are undergoing autolysis intra vitam, as, for example, in cases of acute yellow 
atrophy of the liver and of phosphorus poisoning and during the absorption 
of pneumonic exudates Duiing the rapid involution of the uterus after 
parturition a physiological albumosuria occurs The albumosuria of fevers, 
which IS usually slight m degree, may be ascribed to the increased protein 
breakdown which accompanies tbe febrile state, and that which accompanies 
extensive ulcerative lesions of the intestine is usually set down to the per- 
meation of the ulceiated surfaces by albumoses from the alimentary canal 
True peptone was found in the mine by Ito, m association with other 
proteins, m cases of pneumonia and of tuberculous disease of the lungs 
Nucleohiston has been found m the urine of patients suffering from pneu- 
monia and from some other febrile maladies, and also in a case of lymphatic 
leukiemia 

Sugars in Urine —The excretion of a sugar m the urine, even m quan- 
tity sufficient to yield the ordinary reduction tests, is not necessarily a moibid 
event Any healthy individual will excrete glucose provided that a sufficient 
quantity be taken, in one dose, by the mouth The quantity usually required 
to bring about this result is fiom 150 to 200 grams, and in various morbid 
conditions the power of dealing with glucose is conspicuously lowered 
Such alimentary glycosui la ex sacchai o requires to be carefully distinguished 
from that which results from the free eating of staichy foods, glycosmia 
examylo, which is always a morbid event and repiesents the slightest degree 
of diabetes melhtus 

In } oung infants who are upon an exclusive milk diet, alimentary lactosuria 
IS not uncommon, and a fi\ e-carbon sugar appears in the urine when as much 
as a liter of a fruit syrup is taken, the power of dealing ith sugars of this 
class being comparatively small Apart from such conditions and the 
excretion of lactose by nursing women, the excietion of quantities of sugar 
readily appreciable by the tests m ordinary use must be classed as a sign of 
disease, although tiaces of glucose aie present, even in noimal urines 
Glucose —The question of the causation and significance of glycosuria 
IS intimately associated with the study of diabetes, and has been fully dis- 
cussed under that nead 

Levulose — After a sufficient dose has been taken by the mouth, levulose 
appears m the urine, just as glucose does under like conditions However, 
the catabolism of levulose m the organism appears to follow' a different 
path than that m which glucose is dealt wuth, and alimentary levulosuria 
has recently acquired a greatly enhanced clinical interest by the observations 
of H Strauss and others, wdio have shown that the pow er of destroying this 
sugar IS conspicuously impaired in various forms of hepatic disease In 
this w'ay a valuable test of the functional integrity of the liver is afforded 
It IS a recognized fact that many diabetic subjects can utilize levulose 
far better than glucose, but the excretion of greater or less quantities of 
levulose in association -with dextrose appears not to be uncommon m dia- 
betes, and the amount of levulose is in rare instances nearly as great as 
that of dextrose In such cases administration of levulose by the mouth 
has not increased the output of levorotatory sugar, and in a case of mixed 
mellituria, investigated by Otto Neubauer, glucose given by mouth w'as ex- 
creted in part as such, and in part as levulose 
To a quite different class belong the very rare cases m w Inch levulose is 
excreted alone in the urine, one of which w'as most thoroughly studied by 
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Otto Neubauei, who recoveied the sugar in crystalline form A diet free 
from carbohydrates caused disappearance of the sugar from the urine, but 
tolerance foi starch, and even for glucose, was in no way diminished Even 
muhn, n Inch stands to levulose in the same relation as starch does to glucose, 
caused no obvious increase of the output, which was w holly determined by 
the presence m the food of levulose as such, or m combination with glucose 
as cane sugar Any admimstiation of levulose was follo^^ed by its appear- 
ance m the urine, but whatei er the quantity taken, from as little as 3 8 to 
as much as 50 grams, approximately the same fraction of the total, about 
15 to 17 per cent , appeared in the mine unaltered Suitable dieting, based 
upon these observations, biought about a conspicuous impiovement m the 
patient’s condition 

Lactose — ^The excietion of lactose during lactation is a familiar event, and 
attains its maximum nhen foi any reason nursing is suddenly arrested 
Again, as has aheady been mentioned, alimentary laetosuria is not uncommon 
m young infants Laetosuria has no pathological significance, but is one 
of those harmless conditions which require to be borne m mind, lest a n rong 
interpretation be put upon them Laiosc, maltose, and isomaltose have 
also been detected in urine, but their presence has no clinical import so far 
as IS knoiAn 

Pentoses — The sugars w Inch contam five carbon atoms in chain, instead 
of SIX, arc abundantly present in plants, but it is only of recent yeais that 
members of the gioup ha^e been lecogni/cd as constituents of animal tissues, 
and rarely m the urine 

Pentoses in considerable amounts may be introduced into the alimentary 
canal in legctable foods, and as the poner of the organism to destroy such 
sugars IS much less than in the case of the members of the hexose group, they 
not infrequently are excreted m appreciable quantities aftei the fiee eating 
of certain fruits, such as plums and chcirics, when beer is fieely diunk, or 
as von Jaksch has pointed out, when quantities of the prepared fruit juices 
which are popular beverages on the continent of Europe aie taken Again, 
m some cases of diabetes traces of pentose ha\e been detected in the urine, 
but the nature of the pentose present has not yet been determined 

In certain rare cases the excretion of a pentose to the amount of several 
grams per diem persists year m and year out, and perhaps throughout life, 
without any obvious detriment to the patient’s health In such cases the 
sugar excreted, which is lacemic, ? e , optically inactive, arabmose, is cleaily 
not derived from vegetable foods, for the arabmose present m these is 
optically active Moreover, the excretion is wholly unaffected by the with- 
drawal of carbohydrates from the diet, and the source of the uiinaiy pentose 
IS still very obscure Carl Neuberg has suggested, on chemical groundse 
Avhich are too technical to be discussed heie, that the paient substance 
is galactose This sugar is found in the brain, and its abundant presence 
in milk in combination ivith glucose, as lactose, bears witness to the existenc- 
of a seat of its manufacture in the oigamsm A pentose exists in nucleo, 
proteins, and is specially abundant in the thymus, but this is a different sugar, 
1-xylose, and, moreover, thvmus feeding is without effect upon the urinary 
output m these cases of persistent pentosuiia 

It IS probable that pentosuria, which is a rare anomaly, and apparently 
a harmless one, occurring m families, many of which are of the Jewish 
race, should be classed with such sports of metabolism as alkaptonuria and 
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cystinuna Its clinical importance lies in the fact that those who exhibit 
the anomaly are usually looked upon as diabetics, and are treated as such, 
whereas the dread which is inspired by the diagnosis of diabetes, and the 
irksome dietary restrictions which are imposed, are m these cases unnecessary 
and not called foi 

Glycuromc Acid — Although not a sugar, glycuronic acid has such intimate 
chemical relationships with the members both of the hexose and pentose groups 
that it calls for mention, in this place, among the reducing substances whieh 
are met with m urine It is excreted m combination with a variety of in- 
gested substances, such excretion being the outcome of a protective mechan- 
ism by which the substances m question are rendered harmless and escoited 
out of the body Thus, the presence of a compound glycuronic acid is no 
more a pathological event than that of hippuric acid, in which glycocoll fulfils 
a similar function, and its explanation is to be sought m the excietion of the 
substance combined, lather than m any disturbance of metabolism Whether 
or not glycuronic acid is a normal intermediate pioduct m the catabolism 
of glucose is still an open question It is derived fiom glucose by the 
oxidation of the alcohol grouping m the molecule, whereas the aldehyde 
grouping, to which the reducing power is due, remains unaffected Emil 
Fischer is inclined to think that the noxious substance is primarily combined 
with glucose, and that the oxidation to glycuromc acid is effected later 

Although the acid itself is dextrorotatory, the compound glycuronates 
met with in urine are levorotatoiy They differ greatly m their stability, 
some, such as menthol glycuronic acid, undeigo spontaneous decomposition 
in urine Among substances the administiation of which leads to the 
excretion of considerable amounts of the conjugated glycuronates are chloral, 
morphine, camphor, and copaiba, but even apart from drugs and foods the 
protective mechanism is called into play, and traces of mdoxyl glycuronate, 
and perhaps others, are met with m normal mine 

Recogmtion of Sugars m Unne — ^It must not be forgotten that the ordinary 
chemical tests for substances of this class, such as Trommer’s, Fehhng’s, 
and Nylandei’s tests, merely afford evidence of the presence in the urine 
of a reducing substance which may or may not be a sugar It is only by 
the employment of further methods that certainty upon the point may be 
obtained, and that the particulai kind of sugar which is present can be 
determined 

In actual practice, if a conspicuous reduction occurs when hot Feh- 
hng’s solution IS added to hot urine, neither liquid actually boiling, there is 
little chanee of error m making the diagnosis of glycosuria When reduction 
IS only obtained after boiling the mixture for some time, or when it is cooling, 
the evidence is not conclusive, especially if a pea-green opacity alone develops 
Such a reaction may be, and often is, due to the presence of a small quantity 
of glucose, but it may also result from other causes, and confirmatory tests 
are necessary In concentrated urine slight reduction may be brought 
about by uric acid and kreatinm, or by salicyluric acid, when salicylates 
are taken as drugs Sugars other than glucose maj^ give rise to error and 
of these lactose is the commonest With lactose the reduction is less prompt 
than with glucose, and does not occur below the boiling point, howevei, the 
class of cases m which lactosuria occurs is a veiy restricted one 

Levulose cannot be distinguished from glucose by the copper tests 
There is a consensus of opinion that m cases of pentosuria the reduction 
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IS usually delayed, and is apt to occur suddenly during cooling However, 
Bial denies that this is a characteristic of fiesh pentose urines, and has seen 
the reduction occur before the boiling point is reached As a rule, in pen- 
tosuria the reaction is of such a degree as that yielded by 0 5 per cent of 
glucose 

The compound glycuronates reduce coppei, but not all with equal readi- 
ness Homogentisic acid reduces Fehhng’s solution readily, but to anyone 
familiar ith alkaptonuria the darkening of the liquid when heated with the 
alkaline reagent, a change which precedes the reduction of the copper salt, 
at once suggests the true diagnosis In carboluria a slight reduction occurs 
after boiling for some time, and is attributed to hydioquinone, which is 
excreted m combination i\ith sulphuric acid, by which combination its 
characteristic reactions aie masked 

The polarnncicr affords important information as to the presence and 
nature of sugars in urine A strong dcxtiorotatory effect is highly suggestive 
of glucose, but lactose is also dextrorotatory I^vulose is, of course, levo- 
rotatory, and nlien present in assoeiation with glucose it counteracts to some 
extent, and may eien completely balance, the dextrorotation due to the 
lattei sugar This fact renders the quantitatne estimation of glucose in 
urine by means of the polarimetei uncertain, and may explain discrepancies 
betneen the results so obtained and those of the reduction methods In a 
similar manner the rotatory effect of glucose may be partly masked by the 
presence m abundance of the leiorotatory /?-oxybutyric acid, which pla}s 
so important a part in the causation of diabetic coma 

The only sugai met w’lth in urine which is actually optically inactive is 
the racemic arabinose of true pentosuiia, w’hereas the arabinoseof ahmentarv 
pentosuria, which is denied from legetable foods and drinks, rotates the 
polarized ray to the right, for the names 1-aiabinose and 1-xylose express 
their chemical relationships and not then optical properties The urine is 
also optically inactive in alkaptonuria Glycuronic acid is dextrorotaton , 
but the compound glycuronates wdiich aie met with in urine haie a leio- 
rotatory action By boiling the urine w ith hydrochloric acid the compound 
glycuronates are broken u]j and the original levorotation is replaced by the 
dextrorotation of the freed glycuronic acid 

To-sum up, dextrorotation of a urine w Inch contains a reducing substance 
indicates the presence of glucose, unless the conditions are such that lactosuria 
may be present Levorotation may be due to levulose, or to compound 
glycuronates If the mine be optically inactive there may be balancing 
quantities of glucose and levulose, oi the sugar may be a pentose, or again 
the reducing substance may not be a sugai at all 

Further and most important information is supplied by the fermentation 
test Whereas glucose and levulose aie readily fermented by yeast, lactose, 
being a disacchand, is not fermented until it has been split into dextrose and 
galactose, and no fermentation occurs wutliin the twenty-four hours usually 
allowed for the test The pentoses do not undergo fermentation, and the 
compound glycuronates also resist the action of yeast In performing the 
test it should be remembered that the action of yeast is inhibited by exposure 
to too high a temperature, and mistakes have ere now arisen from such 
overheating 

Thus a further means of discrimination is afforded A levorotatory 
reducing substance which is removed by fermentation is presumably levu- 
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lose, as the compound glycuronates are not destroyed by yeast If a dextro- 
rotatory urme becomes levorotatory after fermentation, the levorotation is 
probably due to ^S-oxybutyric acid, the glucose having been destroyed If 
the reducing power is absent after fermentation from a urme which was origi- 
nally optically inactive, a balanced admixtuie of dextrose and levulose may 
be suspected A dextrorotatory sugar which does not ferment is presumably 
lactose, and when dextrose and pentose are present in association the 
foimer will be destroyed by fermentation, and the urme which still letains 
the reducing power of the pentose will now be optically inactive 

A 1 educing substance which is optically inactive, and does not ferment, 
may be pentose (lacemic arabinose) or some of the reducing substances 
which are not sugars, of which the most potent is homogentisic acid 

The phenylhydrazine test also supplies valuable indications which help m 
the differentiation of sugais When a crystalline pioduct is obtained it is 
practically significant of the presence of asugai It is hue that glycuromc 
acid forms such a compound, but the conjugated glycuronates do not 
However, some of the compound glycuionates, such as that of menthol, 
are very easily decomposed, and the possibility that the crystals obtained are 
formed by the hbeiated glycuromc acid cannot be wholly excluded A few 
osazone crystals are not of gieat significance owing to the extreme delicacy 
of the test, which is capable of detecting traces of sugar within physiological 
limits If the osazone obtained be purified by recrystalhzation, and its 
melting point determined, this affords important information as to the 
nature of the sugar present 

Dextiose and levulose yield the same osazone which melts at 205° C 
Lactose foims an osazone which melts at 200°, but owing to its greater 
solubility and the small amount of lactose which is usually present in urine, 
no crystalline pioduct is usually obtained when the test is applied m cases 
of lactosuiia 

Pentosazones, which are easily obtained, may be recognized by then much 
lowei melting point, between 150° and 160° C , and the final diagnosis of pen- 
tosuria should not be made until a crystalline product of such a melting point 
has been obtained 

For the discrimination of special sugars certain substituted phenyl- 
hydrazines aie of value Thus, Neuberg obtained, by the use of niethyl- 
plienylhydrazine, a compound with levulose which melted at 153° C , and 
the same observer has shown that, with parabiomphenylhydrazme, glycu- 
ronic acid yields a ciystalhne compound which melts at 236° C 

Special tests for certain sugars are also of value Pentose and also glycu- 
ronic acid yield furfurol reactions For the detection of pentoses Bial’s 
modification of the orcm test is especially useful The reagent is prepared 
by dissolving 1 giam of oicm in 500 cc of hydrochloiic acid of a specific 
gravity of 1 151, 20 to 30 drops of a 10 per cent solution of feme chloride 
are afterward added The reagent should be kept in a yellow glass bottle 
In testing, 5 cc of the reagent are heated to boiling in a test tube, after the 
tube has been removed from the flame, and boiling has eeased, five drops of 
the urme to be tested are added fiom a pipette If pentose is present a rich 
gieen color appears at the junction of the urine and reagent, and spreads 
thiough the liquid when it is shaken On examining with the spectroscope 
a dark absorption band is seen between the solar C and D lines A seeond 
band which is usually seen m the extreme red has no diagnostic importance 
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It IS claimed for tins test that when performed m the above manner it is 
yielded by no urines save those which contain pentose, and the writer’s 
experienee confirms this If, however, the urine and reagent be boiled 
together, the green color and the characteristic absorption band appear if the 
urine contains a compound glycuronate Exact care in preparation of the 
reagent is necessary, and its efficiency should be tested with a solution of a 
pentose, or with a pentose urine if such be available 

Further evidence is afforded bj’^ the phloroglucm test, which is also yielded 
by glycuronic acid, and confiimation is obtained by preparing a crystalline 
osazone v Inch, after recrystallization, melts at 150° to 160° C 

Tollens’ phloroglucm test is as follows The urine is boiled with hydro- 
cldoric acid of 1 19 specific gravity, to wdiich a knifepoint of phloroglucm 
has been added If pentose be present a deep cherry-red color de^elops, 
and a dark flocculent precipitate forms If the precipitate be filtered off 
and treated with alcohol it yields a violet-colored solution, A\hich shows 
an absorption band between the D and E lines 

For the recognition of lactose Rubner’s test may be employed The 
urine is boiled for seieral minutes with an excess of neutral lead acetate, 
on addition of ammonia a red color develops, and a cherry-red precipitate 
falls 

Levulose differs from other sugars in yielding Sehwanoff’s reaction The 
test IS carried out as follows 10 cc of urine are warmed with a little resorcin 
and 2 cc of dilute hydrochloric acid If levulose be present the liquid 
assumes a red color, and deposits a precipitate which is soluble in alcohol, 
forming a rich red solution 

Substances of the Acetone Group — The substances grouped together 
under this name which appear m the urine, /?-oxybutjric acid, aceto-acetic 
acid, and acetone, are closely related to each other and form a natural 
series It is usually held that ^-oxybutyric acid is only excreted m hen large 
quantities are being formed, and in association with aceto-acetic acid and 
acetone When a lesser production is going on the two latter members 
of the group alone appear, whereas nhen the quantities are very small 
acetone alone is present in the urine Even in health minute amounts of 
acetone are found 

The most important cause of the formation of the acetone substances 
is apparently the withdrawal of carbohydrates from the food, or inability 
to burn carbohydrates, as in diabetes Thus staivation or a carbohydrate- 
free diet excites acetonuiia even in normal individuals, and m the cases of 
persistent vomiting in which it is a prominent symptom the acetonuria may 
be due to this same cause In a variety of morbid conditions m which there 
IS an abnormal tissue breakdown acetonuria is met with, such as fevers, 
carcinomas, phosphorus poisoning, and cyclic vomiting, pernicious vomiting 
m pregnancy and delayed chloroform poisoning must be included among 
the conditions in which acetonuria plays an important part In delayed 
chloroform poisoning, and also in fatal cases in children, in which vomiting 
is almost the only other symptom save acidosis, advanced fatty changes 
have been met with in the liver, by Guthrie, Langmead, and others Speaking 
generally, acetonuiia appears to be more easily induced in children than 
in adults, and is not uncommon in association with bronchopneumonia 
The view usually held at the present day ascribes the phenomena of diabetic 
coma to poisoning by these substances, and especially by oxybutyric acid, 
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which, however, produces its effects as an acid, and not in virtue of any 
specific toxic properties 

It used to be held that the parent substances of the acetone group are 
the proteins of the body, but the investigations of Magnus Levy, who showed 
that the protein breakdown was quite unequal to explaining the enormous 
quantities of /?-oxybutyric acid sometimes excreted m the urine, and that the 
excietion of this acid in no way runs parallel with thd total nitrogen output, 
proved that some other source must be looked for, namely, the fats This 
has been confirmed by the demonstration that a diet rich in fats causes 
an increased acetonuria, especially if the fatty acids present are oleic or other 
lower members of the fatty acid series 

Still more recently the ex-periments of Embden and others on the produc- 
tion of acetone from certain ammo-acids, leucm, tyrosin, and phenyl-alanin, 
when these were perfused through the liver, seem to indicate clearly that 
since acetone is formed from these protein fractions, the proteins of the food 
and tissues must be looked upon as contributing to the total yield of the 
substances of the acetone group 

The most important member of the group, /?-oxybutyric acid, is the 
least easy of detection A rough idea of the amount present may be obtained 
from the degree of levorotation which the urine exliibits after fermentation 
with yeast, but in order to obtain any accurate notion of the quantity present, 
it IS necessary to extract the acid by methods which can hardly be classed as 
clinical, or to convert it into a-crotonic acid and to estimate it as such 
Again, estimations of the urinary ammonia afford a rough indication of the 
amounts of abnormal acids, ^-oxybutyric and aceto-acetic, v/hich are being 
excreted in combination with it 

The presence of aceto-acetic acid is indicated by the well-known iron 
reaction, namely, the development of a deep red-biown color on the addition 
of a solution of ferric chloride This test serves to indicate an increase of 
the substances of the group, and the presence of a higher member of the 
series than acetone It therefore affords a very valuable indication that 
the morbid processes which result in the formation of these substances are 
actively at work When patients are taking a salicylate or aspirin this 
reaction is, of course, masked by the iron reaction due to the drug When 
doubt arises whethei the color obtained is due to aceto-acetic acid, it may 
be dispelled by boiling the urine foi a few minutes and repeating the test 
after it has cooled As a result of such treatment aceto-acetic acid will be 
broken up into acetone and carbon dioxide and the reaction will no longer 
be obtained For the detection of acetone the tests usually employed are 
those of Lieben and of Legal, both of which are easy of clinical application 

A convenient modification of Lieben’s test is carried out as follows To a 
few cubic centimeters of liquor potassie a watery solution of iodine with iodide 
of potassium is added until the liquid remains faintly tinted Some urine is 
then allowed to flow gently upon its surface along the side of the test tube 
If acetone be present a j'^ellowish-white cloud develops at the line of junction 
of the liquids, and the characteristic odor of iodoform is readily detected 
Tincture of iodine must not be used, as the alcohol present therein itself 
yields iodoform When liquor potassse is added to the urine, and afterv^ard 
a solution of sodium mtroprusside, a deep led color appears whether the 
urine contain acetone or not If acetone be present acidification with acetic 
acid causes a change of color through carmine to violet or purple In the 
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absence of acetone the liquid is decoloiized by excess of acetic acid and 
appears yellow 

Lipuria — The excretion of fat in the mine in quantities which are 
appreciable to the eye is a decidedly uncommon symptom In foims of 
renal disease m which the kidnej's undergo a so-called fatty degeneration, 
such as chronic paienchymatous nephritis, the microscope shows fat globules 
in shed epithelial cells and m casts, and even free globules or crystals of fat 
may be present In chyluiia the milky appearance of the urine is due to 
the piesence of minute fat particles In cases m which malignant growths 
of the kidneys were breaking down laiger quantities of fat ha\ e occasionally 
been detected m the mine 

Apait from these local forms of lipuria, there are others m which lipuria 
IS an outwaid sign of hpiemia, and m any condition m which theie is an 
accumulation of tat m the blood it may find its way into the mine 

Eien the admimstiation of large quantities of fat by the mouth m the 
form of cod-lu er oil, oi of oln e oil given foi the tieatment of gallstone trouble, 
may gne rise to hpmia During pregnancy the excietion of fat has been 
obseived and a hpuiia of model ate degree may be met with m cases of dia- 
betes mellitus, phthisis, and other conditions attended by rapid wasting, 
acute yellow atiophy of the liver, and phosphoius poisoning Fiactures of 
long bones and the opciation of osteotomy may be followed by the escape 
of fat into the blood, as is witnessed by the phenomenon of fat embolism, 
and may give rise to a considerable lipuria 
In any case m which the mine is found to contain fat it is important to 
exclude accidental or intentional admixtme, as by the use of an oiled catheter 
or the addition of milk to the mine after it has been passed In true lipuria 
the fat may form an emulsion, as in chyluria, oi may foim a cloud suspended 
m the liquid, or an oily and transparent oi an opaque layei upon its smface 
By shaking the urine wnth ether the contained lat may be extracted, leaying 
the liquid clear and transparent wdien the layer of ether has separated from 
it When a drop of the ethereal extract is allow’ed to evapoiatc on filter papci 
it leaves a translucent greasy maik The minute globules m the sediments 
may be recognized wuth greater ccitainty by staining Avith osmic acid 
It should be mentioned that calculi composed of fats haic, leiy rarely, 
been formed in the urinary passages The suggestion that m such cases 
the fat has been introduced per urethram in the foim of bougies or otherwise 
IS certainly not tenable in all instances, and Iloibaczewskds investigations 
suffice to establish the reality of urostcahths beyond all leasonable doubt 
The fatty calculi have usually been coated with a layer of earth)" phosphates 
As to the significance of such calculi and the nature of the morbid pro- 
cesses m which they have their oiigin w"e are still completely m the dark 
Not more than five or six such calculi are on record 
Choluria — In cases of jaundice the bile pigment very early finds its 
W'ay into the urine, and its presence therein may be recognized by the ap- 
propriate tests and by the color w"hich it imparts Uiic acid crystals deposited 
from icteric urines have a leathery brown color w'hcn view'ed in bulk, and 
under the microscope the individual ciystals are seen to be modified both 
in tint and m form by the included bile pigment 

Gmehn’s test is best carried out by allowing the urine to flow gently on 
to nitric acid m a test-tube A play of colors is seen at the junction of the 
liquids, and the whole of the layer of urine often acquires a lasting gieen 
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tint It IS necessary that the green color of bihverdm should be obtained, 
as the chromogens of urine may yield pink or purple rings under the same 
conditions Marechal’s test is also easily obtained and conclusive Some 
tincture of iodine is allowed to flow upon the surface of the urine in a test 
tube, and a green ring colored by bihverdm appears at the junction layer if 
bile pigment be present 

In some cases the amount of bile pigment is so small that the above tests 
yield inconclusive results In such circumstances Huppert’s test is of great 
value Any required quantity of the urine may be precipitated by the 
addition of milk of lime or of barium chloride and hydrate The precipitate, 
which carries down with it all the bile pigment present is collected upon a 
Alter and transferred to a beaker containing alcohol acidifled with sulphuric 
acid When the beaker is heated upon the water-bath the bile pigment is 
converted into bihverdm, which imparts to the acidulated alcohol a rich green 
color 

Any condition which produces jaundice may cause the appearance of bile 
pigment m the urine, but the choluria may disappear whilst the skin is still 
conspicuously bile stained In a very few cases which may be classed as 
clinical curiosities, the urine has been deeply bile stained, although no jaun- 
dice existed In such cases a fistulous communication has existed between 
the biliary and uiinary passages 

The bile salts, like the pigments, are met with m the urine in jaundice, 
but far less constantly, usually only in the early days of the attack and in 
no large quantities It was formerly believed that the presence or absence 
of bile salts afforded an indication whether the jaundice was hepatogenous or 
luematogenous, but m recent years it has become evident that all jaundice 
IS due to obstruction either of the larger oi smaller biliary passages, and it 
has been shown that in toxic forms of jaundice, such as that produced m 
animals by toluene-diamme, bile salts are excreted m the urine The 
evidence available tends to show that the formation of the bile salts is in- 
hibited when biliary obstruction occurs, and it is certain that no such 
quantities of these substances are found m the mine as might be expected 
if the normal quantities present in the bile were being absorbed .Nor do 
experiments on the injection of bile salts into animals favor the supposition 
that they are destroyed to any great extent m the organism 

Pettenkofer’s test is not applicable for the detection of the bile acids m 
urine, owing to the fact that indican and othei constituents contribute 
to the production of a red color which closely simulates the true reaction 

For clinical purposes the best test available is based upon the conspicuous 
lowering of surface tension which results from the presence of bile salts 
in solution A finely divided, light powder, such as flower ot sulphur, is 
scattered upon the surface of the urine Under ordinary conditions such a 
powder remains lesting upon the surface of the liquid, but if bile salts be 
present it rapidly sinks to the bottom 
The Chemical Protective Mechanisms — In adapting itself to its 
environment the organism has acquired means of protecting itself against 
various chemical poisons which may be present in the food, or may be 
developed by the action of the intestinal bacteria When these mechanisms 
are called largely into play the products of their working are to be found in 
the urine 

The means of piotection against acids m excess has aheady been re- 
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ferred to For their ncutiah/ation ammonia is inteiccpted on its i\ay to 
form urea, and m tins way the diain of fixed alkalies from the blood and 
tissues, ^^hlch ^^ould otherwise lesult, is to a great extent averted Hence 
the amount of ammonia excreted m the urine affoids an index of the extent 
to which this process is at work, and the greatly increased output of this base 
m cases of acidosis is readily explained It is even probable that the in- 
creased excretion of ammonia and the diminished excretion of urea m certain 
grave forms of liver disease, such as acute yellow atiophy, is due rather to the 
formation of abnormal quantities of fatty acids than to loss of pon er of the 
diseased Iner to effect the coniersion of ammonia into urea Munzer 
has shown that m phosphoius poisoning the administration of sodium 
bicarbonate conspicuously diminishes the ammonia output, and such an 
effect is held to indicate that the excess of ammonia, which is thus restricted, 
IS due to acidosis 

Vegetnorous animals, such as rabbits, nhich, from the nature of their 
diet, are little exposed to lasks of acid poisoning, appear not to have dei eloped 
this protectne mechanism, for the administration of acids to such animals 
does not gii e rise to any increased excretion of ammonia 

With few exceptions the benzene rings of aiomatic compounds are not 
broken up m their passage through the organism The aromatic fractions of 
proteins, t^TOSin, phenyl-alanin, and tiyptojihane constitute the exceptions, 
special paths being proiidcd for their catabolism Several mechanisms 
are provided for the harmless disposal of aromatic compounds, of m Inch the 
most important is combination with sulphuiic acid, either with or nithout 
preliminary oxidation Hence it comes about that when aiomatic substances 
other than the proteid fractions and their direct deiivatnes are taken m 
excess, the aromatic sulphates of the urine, n Inch normally constitute about 
one-tenth of the total sulphates, are greatly mci eased, and m such conditions 
as carboluria it is found that practically all the sulphuric acid is in such 
combination Fohn has recentb thronn doubt upon tins interpretation 
of the significance of the aromatic sulphates, which, on account of their 
approximately constant amounts on protcin-nch and protein-poor diets 
respectively, he regards as being probably pioducts of tissue metabolism 
However, in face of the accumulated evidence on the other side, this cannot 
yet be regarded as proven 

Some portion of the aromatic substances of the food, and of those formed 
from food substances m the alimentary canal, as well as other non-aromatic 
poisons, are excreted in combination with glycuromc acid as compound 
glycuronates It often happens that an aromatic poison is excreted in part 
as an ethereal sulphate and in part as a compound glycuronate 

The familiar fact that benzoic acid taken by the mouth is excreted m com- 
bination with glycocoll, with the loss of water, m the form of hippuiic acid, 
was the earliest reeognized example of a synthetic process in the animal body 
This illustrates yet another mechanism for the protection of the organism 
from aromatic poisons, and a variety of benzene derivatives akin to benzoic 
acid, such, for example, as salicylic acid, follow this protective path, being 
excreted as compounds of similar structure to hippuric acid 

Even m health the mechanisms referred to are at work to some extent, as 
witness the aromatic sulphates which are constantly present in the urine, 
and also the trace of glycuromc acid, wdnch is probabl}^ for the most part, 
combined with indoxyl 



CHAPTER IV 

URAEMIA 

By A E GARROD, M D , FRCP (Bond ) 

The name ursemia is used to designate a group of symptoms Inch usher 
m the fatal ending in a large proportion of cases of renal disease The group 
embraces a large number of morbid manifestations of widely different 
characters, only a few of wdnch are usually observed m any individual case, 
and which assume such diverse gioupmg that two cases wdnch may, without 
hesitation, be designated uriemic, may, m their superficial aspects, show 
little m common 

The boundaries of the sjmiptom complex aie somewhat ill defined, and 
whereas some authorities wmuld limit the application of the term urasmia to 
functional disturbances ivhicli appear to have a toxic origin, others \vould 
extend its signification as to include a number of anatomical lesions such 
as ulceration of the stomach and intestines, stomatitis, and pericarditis, 
w^hilst others again regard as minor urmmic phenomena the cardio\ ascular 
changes which play so conspicuous a part m chronic i enal disease 
Impanment of the renal f mictions, wdiatever may be its cause, may bring 
about a condition of urasmia, provided always that both kidneys are impli- 
cated, but it IS one of the most puzzling features of the condition, and one 
which opposes the chief obstacle to any satisfactory explanation of its path- 
ology, that complete arrest of the excretory functions of the kidneys, although 
necessarily fatal imless relieved by surgical measures or otherwise, does not 
lead to the manifestation of the more characteristic uriemic symptoms 
Unilateral renal disease, even though it result in such complete destruction 
of the affected kidney as follow^s the permanent occlusion of one ureter by a 
calculus, does not give rise to ursemia, provided always that the remaining 
kidney adequately performs its fimctions On account of the protean 
aspects ivhich ursemia assumes, an attempt to describe m detail the features 
of individual attacks entails needless repetitions, and it will, therefore, 
be more convenient to begin by considering the various manifestations 
of the ursemic state m turn, and to group them according to the several 
systems — nervous, alimentary, circulatoi^% and respiratory — to which they 
are referable 

Pathology — ^The Condition of the Urme — In the majority of instances 
the onset of uraemia is preceded by diminished excretion of urme, and if 
the scanty urine be of low specific gravity the danger of uraemia is the more 
obvious In some cases the quantity of urine passed is not beloiv the 
normal, but when this is the case its specific gravity is usually loiv Side 
by side with a fall of specific gravity goes an elevation of the freezing point, 
both phenomena being alike dependent upon a decrease of solids m solution 
Albumin is practically always present in the urme of uraemic patients, but 
the quantity \aries greatly according to the nature of the pnmary renal lesion 
( 86 ) 
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Casts may or may not be present The output of urea and of the total 
nitrogen of the urine has been found to be conspicuously diminished during 
the days preceding an attack, whereas during and immediately after the 
attack the excretion may be distinctly increased An increased excretion 
of ammonia beais witness to some degiee of acidosis 

The Condition of the Blood — In almost all cases uraemia is accompanied 
by a conspicuous increase of the molecular concentration of the blood 
This IS evidenced by a conspicuous depression of the freezing point of the 
serum, which, under ordmaiy conditions, is much more constant than that 
of the urine, and vanes but little from — 0 56° C However, cases have been 
met with m which the inoleculai concentiation was little maiked, suggesting 
that the accumulation of waste products in bulk is by no means the only 
factor at work On the other hand, a greatly increased molecular con- 
centration of the blood may exist apart from the development of any uraemic 
S 3 mptoms 

Rose Bradford has found that in cases of obstructive suppression of urine 
the accumulation of waste pioducts in the blood is much less than in cases 
of ordinary uiiemia This may be due to the occuirence of an inci eased 
brealung do\Mi of proteins as one of the phenomena of the uiajmic state, 
but it IS conceivable that ^\lth complete anuria there may be a restriction of 
catabolism, comparable with the apparent rnhibition of the formation of bile 
acids in obstiuctnc jaundice 

The molcculai concentration in the blood is mainly due to an accumulation 
of the nitrogenous products of the breaking dowm of proteins, as is showm by 
the conspicuous increase of residual nitrogen, that is to say, of nitrogen other 
than that contained in the blood proteins This has been clearly brought 
out by the researches of H Strauss’ carried out in Senator's clinic At the 
same time no increase is apparent of inorganic salts, such as sodium chloride 
The same lesson is taught by the more recent researches by physical methods, 
for the great depression of the fice/ang point of the blood, which is almost 
constant in association with uraimia, is not attended, as Bickel and others 
have showm, bj^ any increase of electrical conductivity, such as wmuld be 
observed if the molecular richness wmre due to an increase of dissociable 
molecules, such as those of salts 

Urea is found m considerable quantities m various secretions and excretions 
of urremic patients such as the gastric juice, intestinal contents, bile, saliva, 
and sw’^eat, and in some cases the sweat as it evaporates leaves an efflores- 
cence of crystals of urea upon the skin of the patients 

TheoneS of Urseima — In the earlier days of the study of uriemia 
the symptoms grouped under that name were ascribed by Traube and 
others to such causes as oedema of the brain or disturbances of the cerebral 
circulation Such view's have met W'lth little acceptance m recent years, 
and the characters of the urmmic manifestations are so strongly suggestive 
of a toxic origin that investigators have, for the most part, sought to explain 
them as the results of the accumulation in the blood of a poison or poisons 
The obvious association which exists between uriemia and deficient functional 
activity of the kidnej's naturally suggested that the toxic material might be 
found among the end products of metabolism, which it is the function of 
the kidneys to excrete, but m spite of the large amount of patient research 

‘ Die chromsche Nierenentzundungen, Berlin, 1902 
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which has been expended upon the pioblem, from the daj^s of Bright and 
Addison down to the present, no solution j^et proposed has met with 
general acceptance, and the cause still remains unknown 

The very name uriemia, which, like so many other incorrect designations, 
has become so firmly established that to attempt to replace it would be alike 
futile and pedantic, is a legacy of the earliest of all the toxic theories, that 
which ascribed the train of sjTuptoms to poisoning by urea It was long 
ago clearly demonstrated that this theory was untenable, seeing that urea is 
almost devoid of toxic pioperties, and may be injected into animals m large 
doses without exciting any conspicuous symptoms A similar fate befell 
the well-known theory of Frerichs, who ascribed uriemia not to urea itself, 
but to ammonium carbonate formed from it within the organism by the 
action of a ferment, and Treitz’s modification of that theory, according to 
which the change fiom uiea to ammonium carbonate was brought about 
m the alimentary canal, for it was shown that an increase of ammonia m 
the blood is no constant or conspicuous feature of uriemia The theory 
of kreatinsemia also failed to win any general acceptance, nor has it been 
found that any one of the end products of protein catabolism fulfils the 
necessary requirements 

In view of this failure to identify, among the normal excretory products, 
any single toxic agent capable of explaining the symptoms observed, not a 
few physicians have been led to adopt the view that some' intermediate 
product of metabolism may be responsible Of such carbamic acid has most 
m its favor, in view of the phenomena observed m animals with an Eck fistula 
Others again hold that the manifestations are rather the results of the 
retention of the excretory products generally, than of the specific toxic 
action of any one of them However, a great obstacle to the acceptance 
of this last view is the fact that the more characteristic symptoms are not 
seen in cases of complete anuria, m which the kidneys excrete no waste 
products at all 

Among the older theories, that of Bouchard, which was based upon the 
toxic effects which are observed when urine is injected into the circulation 
of animals, calls for special mention The fatal effects of such mjections, 
provided that enough urine be employed, are beyond question, and, m the 
light of more recent investigations, they appear to be largely due to the toxic 
action of potassium salts Thus, Hernngham found a close correspondence 
between the degrees of toxicity of the urines and the quantities of potassium 
salts contained m them, and other observers have obtained like results 
However, opinions are not unanimous on this point, and Charrm and Roger 
failed to trace such a correspondence 

Various organic constituents of urine, such as kreatmm and the pigments, 
have been shown to be incapable of producing the observed toxic effects, 
at any rate m such quantities as are contained in the injected urme, whereas 
much of the toxic power is retained by the morgamc constituents of the ash 

Bouchard found that the urme of patients with urasmia was conspicuously 
less toxic for rabbits than was normal human urme, and this observation 
supplied the strongest argument which could be adduced for the applica- 
bility of the results of toxicity experiments He attributed the uriemic 
sjrmptoms mainly to organic toxic substances which are constituents of 
normal urine, but which he identified only by their physiological action, 
but admitted that some portion of the poisonous effects of injected urme 



UREMIA 


89 


was due to potassium salts Of the toxins, one induced convulsions, 
another depressed the tempeiature, another exerted a narcotic action, and 
yet another contracted the pupils Bouchard’s urotoxins still remain 
theoretical substances, and his conclusions have failed to obtain acceptance 
from more recent investigators in the field, although no one can fail to 
admire the elaborate leseaiches upon which they are based 

The unquestioned toxicity of potassium salts foimed the basis of the theory 
of Feltz and Rittei,^ who attributed uriemia to their action In support of 
their theory they brought foiwaid a mass of valuable experimental results, 
which included demonstrations of the inability of various organic constit- 
uents of the urine to induce urannic symptoms This theory lias neverthe- 
less shared the fate of so many others, and later investigators have failed 
to traee any direct relationship between accumulation of potassium salts in 
the blood and the dc\clopment of uraimia Nor are the toxic effects of 
potassium salts at all stiicth comparable with the phenomena of that 
condition 

The failure wdiicli has hitlicrfo attended all attempts to explain the phe- 
nomena of uriemia by the toxic action of any one constituent of the urine, 
or any combination of excretory products, has led a number of more recent 
investigators to look for an explanation m other and fresh directions Thus, 
a physical theory has been jiropounded which attributes the effects to the 
mere accumulation of molecules in the blood, a molecular overcrowding so 
to speak, rather than to any specific toxic action of particular molecules 
The name of Lmdemann is specially connected wuth this view It wmuld 
appear, how'ever, that urremia occasionally dci clops apart from any excessive 
molecular concentration, and m cases in wdiicli the freezing point of the 
blood IS conspicuously depressed, symptoms of ura?mia may be wholly absent 

Some investigators have suggested that the kidneys produce an internal 
secretion w'hicli may play an important part in controlling metabolism Thus, 
Browm-Sdquard found that animals succumbed more quickly after removal 
of the kidneys than after ligature of the ureters Ascoli, wdio has confirmed 
this obseriation, ascribes the more rapid death to the loss of the internal 
secretion of the organs, and in support of this theory he adduces experiments 
m which the injection of the juice of normal kidneys into animals deprived 
of their kidneys prolonged life to the limit attained in animals wuth ligatured 
ureters 

Rose Bradford’s w'ell-known experiments upon dogs suggest that the 
removal of renal substance within certain limits, as, for example, one kidney 
and part of the other, causes increased output of water and of the end 
products of protein metabolism such as urea, and that this may be ascribed 
to the diminution of a controlling influence exerted by the kidneys upon the 
metabolic processes, wuth the result that metabolism runs not This wmuld 
naturally lead to an overloading of the blood with wmste products, beyond 
the accumulation resulting from mere retention Moreover, Bradford has 
found, as has already been mentioned, that in cases of obstructive suppression 
in which the internal renal secretion might be supposed to be still yielded, 
the accumulation of waste products in the blood was less than m ordinary 
cases of urremia 

On the other hand, it must be mentioned that Bainbridge and Beddard, 
^ De I’urcnnc expcrimentale, Pans, 1881 
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repeating Bradford’s experiments with cats, did not constantly obtain an 
increased output of nitrogen, and regard the increase, when it occurs, as due 
to inanition, and of the same nature as that observed in starving animals 

Another recent theory is that which attributes uraemia to nephrolysms, 
a theory which has been advocated by Ascoli^ and others It has been shown 
that]ust as when bacteria find their way into the animal organism substances 
antagonistic to them are produced, so also when cells of a paiticular organ 
are injected sub cutem, or into the peritoneal cavity, substances antagonistic 
to the special cells injected are found in the organism Of such products, 
which are collectively spoken of as cytolysins, those which are destructive 
of red blood corpuscles, the hsemolysins, have been most studied, but the 
nephrolysms have also attracted considerable attention When broken-up 
renal substance is mjected into animals, substances are found in the serum of 
the animals so treated which exeit a destructive action upon the renal cells 
of other animals When injected into a second animal such a serum sets 
up a nephritis and causes albuminuria, and the serum of the second animal, 
when mjected into a third, has been found to excite a temporary albuminuria 

It has been suggested that the tendency to chronicity m renal diseases is 
due to the establishment of a vicious circle, and that the nephrolysms 
formed as a result of the renal lesions aggravate the morbid condition m 
the kidneys It has, indeed, been shown that when nephritis is set up in an 
animal, by chromic acid or otherwise, the serum of the animal contains 
nephrolysms which are capable of causing nephiitis m a second animal, 
but it has not yet been conclusively proved that the nephrolysms so formed 
react upon the kidneys of the animal itself Howevei, it has been stated 
that injury to one kidney, such as follows ligature of a ureter, tends to excite 
disease m the second kidney, but clinical experience of cases of unilateral 
obstruction by calculus does not appear to support this view Ascoli also 
records experiments which point to the production of antmephrolysins m 
animals which are protected by the injection of minor doses of nephrolytic 
sera 

This observer and those who think Avith him believe that the phenomena 
of uraemia may result fiom the action of nephrolysms upon the nerve centres 
There is evidence to show that the effects of cytolysins are not confined to 
the special tissues to which they are antagonistic, but may be more wide- 
spread Moreover, Ascoli found that the injection of normal rabbits’ 
serum into the subdural space of dogs produced no obvious effects, and even 
nephrolytic serum was sometimes equally innocuous, however, in some 
instances such sera excited general tonic and clonic convulsions, and deep 
coma ending m death 

Our knowledge of the nephrolysms, of their effects upon the kidneys of 
the animals in which they are primarily formed, as distinguished from those 
of other animals injected with the nephrolytic serum, and above all of the 
power of nephrolysms m the general circulation to excite the stormy symp- 
toms of uraemia, is still too incomplete for any theory of uriemia m which they 
play the pimcipal part to command acceptance As Friedrich Muller has 
pointed out, the renal diseases m which uriemia is most apt to occur in its 
most pronounced forms are not always those m which the destruction of 
renal tissue is most extensive, and although, in cases of obstructive suppres- 


* Vorlesungen uber Uraemie, Jena, 1903 
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sion, it may be that death results before the break-down of renal substance is 
sufBcient to cause the appearance of abundant nephrolysms in the cir- 
culation, such an explanation will not apply to the absence of convulsions 
and coma in cases of anuria from thiombosis of the renal arteries 

Nevertheless, the theory in question calls for careful consideration, since 
it introduces new factois deiived from a fresh field of study, and deals with 
classes of products vhich are still “seen thiough a glass darkly,” the very 
existence of which was not even suspected until within recent years 

Meanwhile the cause of urremia remains unknown 

Symptoms — Ssunptoms Referable to the Nervous System — Convulsions — 
These, of greater or less severity, aie among the commonest and most con- 
spicuous of the symptoms of mreinia The}’- vary in degree from mere 
twitchings of muscles to fully developed epileptiform attacks The latter 
bear a very close resemblance to true epileptic seizures, and present the 
ordinary sequence of tonic and clonic convulsive movements, followed often 
by a longer or shorter period of unconsciousness Only by the antecedent 
symptoms, or by the ei idcnces of renal disease, may it be possible to dis- 
tinguish the condition from epilepsy 

The onset may follow upon a period of chronic uriemia, with headache, 
vomiting, and perhaps dimness of vision, of which the convulsion is rnerely 
the culmination On the other hand, the antecedent symptoms may be very 
slight, such as headache of no seventy, with or without nausea, or, again, the 
convulsions may set in with stormy suddenness, m patients who are not 
conscious of any impairment of health sufficient to lead them to seek for 
medical advice, as is the case ivitli not a few of the sufferers from granular 
kidney 

Occasionally, some subicctive sensation or in\oluntaiy movement, such 
as IS included among the recognized auiie of true epilepsy, precedes the 
convulsive seizure Not infrequently the convulsions begin locally, as, 
for example, in the muscles of the face or of one limb, and they are usually 
more pronounced in one-half of the body As in epilepsy an initial tonic 
stage, during which the cmbairassment of respiration may cause pronounced 
cyanosis and turgidity of veins, following upon a stage of pallor, is succeeded 
by a clonic stage, during which the tongue may be bitten 

During the fit, the pulse, which was jireviously of high tension in the 
majority of cases, may become small, rapid, and easily compressible , however, 
it sometimes happens that the tension is maintained throughout The pupils 
are usually dilated and active, but they aie in some instances contracted 
Sir William Gowers states that nystagmus is sometimes observed, and lays 
special stress upon the implication of the facial muscles m uisemic convul- 
sions The temperature is usually raised during the convulsive period, but 
this, like every other rule relating to urajmia, is by no means absolute, and 
the record may be conspicuously subnormal The fit may be followed by 
a period of somnolence, as in epilepsy, oi consciousness may not be recovered, 
the patient remaining in a state of coma, or, again, on recovery he may prove 
to be temporarily blind The convulsions may follow each other at consider- 
able interi’^als, or may recur so quickly that the patient’s condition may be 
described as one of status cpilephcus Death may occur during a con- 
vulsion, and, as has already been mentioned, the first convulsion may prove 
fatal 

Certain subvarieties of uriemic convulsions must be referred to Thus, in 
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laie instances the spasm is limited to one-half of the body, or even to a single 
limb Jaccoud^ has described a tetanic variety, in which the clonic stage 
IS altogether absent, whilst the tonic spasm may be localized to a group of 
muscles, such as those of the neck, or may be so generalized as to give rise 
to opisthotonos Instead of relaxing m the course of a few minutes, 
such tonic spasm may persist to the agonal stage, and only then be relaxed 
The writer has seen such tome rigidity of the limbs with iigidity of the 
neck and retraction of the head m children suffering from uraemia, both as 
a sequel of convulsions and apart from fits 

Yet another subvariety is the ataxic one, described by Rilliet and Barthez,^ 
m which irregular movements of the limbs persist for houis instead of for 
the short period usually covered by an ordinary uriemic convulsion, and are 
not preceded by any tonic stage Ascoh considers that these movements are 
bettei described as choreiform than as ataxic 

Paralyses — That local paralyses, usually of hemiplegic distribution, may 
occur m uriemic conditions, m cases m which no gioss cerebral lesions can 
be found postmortem other than oedema of the biam and its membranes, 
may be regarded as an established fact Chantemesse and Tenneson,^ 
who have described such cases, consider that the symptoms are due, m all 
probability, to a circulatory disturbance, which is evidenced by oedema 
and cerebral congestion Such paralyses have occasionally followed upon 
unilateral convulsions, but m some instances their onset has not been pre- 
ceded by any epileptiform seizure, at any rate of a conspicuous kind In 
some cases there has been right hemiplegia with aphasia, and aphasia 
has also been met with apart from any paralysis of limbs, as m cases recorded 
by Lanccreaux^ and by Rose ® Rose’s patient, who was a man aged thirty- 
two yeais, developed aphasia so complete that “yes” and “no” were the only 
words which he could utter Half an hour after the onset of the aphasia 
tonic spasm and clonic movements of the limbs oceurred, with dilated and 
inactive pupils Other kinds of paralyses have also been described, such as 
monoplegia, ocular paralyses, and, m a case of Senator’s, bulbar symptoms 
Hemianaesthesia has occasionally been observed m association with hemi- 
plegia 

The duration of the paralytic symptoms varies greatly m different cases 
Thus, m a case described by Bomet, two convulsive attacks, limited to the 
right half of the body, were followed, aftei a few hours, by transitory right 
hemiplegia and hemi-anaesthesia, which lasted not longer than twenty 
minutes On the next day a second paralytic attack of four hours’ duration 
occurred, and again on the third day coma developed with paralysis lasting 
for three hours In spite of these grave events, the after progress of the 
case was favorable and no further paralyses occurred In another group 
of cases the paralytic seizures have preceded death by a day oi two only, 
and m a case reported by Tenneson the paralysis persisted until the death 
of the patient, which occurred a fortnight after its onset 
Dismdeis of the Special Senses — Sensory disturbances, and especially 
disorders of vision, are among the most noteworthy and remarkable of the 

' Lefons de Clin Med , Pans, 1867, p 734 
^ Traite Clin ct Prat des Maladies des Enfants, Paris, 1854 
^ Revue de Mcdecine, 1885, v, 935 
* Union Med , 1887, 3d ser , xliii, 413, 665, 705 
° Berliner Uin W ochensdir , 1898, xxxv, 193 
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symptoms of uroemia Doubtless, m some instances, impairment of vision 
IS a result of albuminuric retinitis and of optic neuritis, but it is a well-recog- 
nized fact that such lesions may exist, even in very pronounced forms, 
apart from any conspicuous failure of sight, and it is no less certain that 
complete amaurosis develops m association with uriemic symptoms, apart 
from any changes m the fundus of the eye which can be detected with the 
ophthalmoscope Moi cover, the sudden onset and transient character of 
the amaurosis is hardly compatible with the piesence of an organic lesion 

Actual blindness may be preceded by a period of dimness of vision, or the 
stage of dimness may be at no time overstepped Not infrequently the 
patient emerges from a convulsive attack completely amaurotic and unable 
to percen e ei en a bright light, or, again, the blindness may be, at least for a 
time, an isolated symptom of the uriemic state The loss of vision may last 
for a few hours or even less, or for a few days In some, and especially in 
puerperal cases, a more lasting blindness develops, which suggests that per- 
manent damage has resulted from the lesion to which the amaurosis is due 

As the sight is restored icco\ery is not always uniform over the field of 
vision, and large areas of blindness may peisist for a time after other parts 
of the field have regained their function Even persistent hemianopsia 
may be left, and in a case of this kind, -which was recorded bj'^ Pick,' a patch 
of softening was found, after death, m the cortex of the occipital lobe 
Pick looked upon this as affording evidence that such hemianopsia results 
from a definite cortical lesion, brought about by circulatory disturbance and 
possibly by thrombosis 

In uriemic amaurosis the pupils usually, but not invariably, retain their 
actuity This so frequent activity of the pupils suggests that the lesion, 
•whether its origin be vascular or toxic, lies behind the corpora quadrigemma 
and IS probably cortical, and is opposed to the altcinatne explanation which 
ascribes the blindness to oedema of the retina or of the optic nerve A 
central area of blindness for blue and yellow has been observed after recovery 
from uriemic amaurosis, but, as Konig pointed out, and as C GerhardP 
has also shown, central blue blindness is sometimes present in cases of gran- 
ular kidney apart from any characteristic uraimic symptoms, usually m 
association with albuminuric retinitis but also in cases in which theie is 
little amiss detected with the ophthalmoscope It would seem to be a renal 
rather than a uriemic symptom The affections of the sense of hearing 
met with m uriemia are of several different kinds Singing in the ears and 
noises of various kinds are comparatively common Partial deafness is 
less common and complete deafness is decidedly lare Tinnitus may be 
accompanied by partial deafness, or impairment of hearing may be present, 
apart from tinnitus Dieulafo}'^ describes severe pain m the eais and face 
as an occasional accompaniment of impairment of hearing, but in some 
of the cases which he quotes definite aural lesions were present, such as per- 
foration of the tympanic membrane, or injection along the handle of the 
malleus 

Coma, Dehmim, and Mama — Drowsiness, apathj^ and coma are con- 
spicuous among uriemic symptoms The onset of coma is often gradual in 

* Deutsch Arch f Lhn Med , 1905, Ivi, 69 

^ Munchener med Wochenschr , 1900, xlvn, 1 

® Gazette Ilehdom , 1878, xv, 49 
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chronic cases It may be pieceded by mental slowness or drowsiness lasting 
for weeks, and m favorable cases this stage may never be overstepped, re- 
stored functional activity of the kidneys being attended by a corresponding 
improvement of the mental state On the other hand, it not infrequently 
happens that a convulsion of sudden onset leaves the patient in a deeply 
comatose condition 

The unconscious patient may exlubit twitching of the limbs, or con- 
vulsive attacks may occur at intervals The breathing may be stertoious, 
or may have the peculiar whiffing charactei upon which Addison laid special 
stress Sometimes it assumes the Cheyne-Stokes rhythm In some cases 
the cerebral disturbance assumes a moie active form, and a muttering 
delirium may persist foi days with incoherence of words and ideas As 
Senator points out, such delirium is most often seen in adult patients who 
are sufferers fiom chronic renal troubles Delirium, which may be of all 
degrees of activity up to actual mania, may be an eaily symptom of uriemia, 
and may replace coma as the sequel of a convulsive attack 

Occasionally the patient exhibits delusions of persecution and endeavors 
to leave his bed and to escape from his imaginary persecutors In other 
instances the mental derangement assumes a melancholic form, m others, 
again, it has a religious or eiotic character, or theie may be acute and violent 
maniacal outbreaks The duration of such symptoms, which have been well 
described and grouped by Dieulafoy, is very variable and in chronic cases 
they may persist for weeks oi months 

Headache and Gtddiness — Headache is one of the commonest sj’^mptoms, 
and in chronic cases it is often the earliest of all The headache has no 
constant character In distiibution it may be frontal, occipital, or general, 
and it sometimes has the unilateial distiibution which is associated with 
migraine It may be slight or of great seventy Giddiness, also, is a 
common early symptom, and m association with headache it may give the 
first warning of approaching danger in cases of granulai kidney It must 
not be forgotten, on the other hand, that suffeieis from granular kidney 
often experience a form of giddiness which appears to be directly asso- 
ciated with the high ai terial tension which is so important a feature of the 
disease 

State of the Pupils — ^Tlns vanes so greatly m different cases, and even 
in the same case at diffeient periods, that it is of compaiatively slight diag- 
nostic value In acute attacks the pupils tend to be dilated, but may be of 
normal size In chronic unemia inyosis is, on the other hand, by no means 
uncommon It has already been mentioned that during a period of amaurosis 
the pupils usually retain their activity 

Symptoms Referable to the Ahmentmy Tract — Scarcely infeiior m chnic.il 
impoitance to the disturbances of the nervous system are those leferable 
to the alimentary canal These are seldom wholly absent, and in some cases 
dominate the clinical picture Loss of appetite and nausea are usually com- 
plained of, and vomiting is a common symptom, especially in cases of the 
moie chronic kind, m which headache and vomiting usually precede and 
usher m the more alarming manifestations, and are often the sole evidences 
of ursemia over considerable periods The vomitus may contain paitially 
digested or undigested food, but is often liquid and may be stained green 
by bihverdm 

It IS probable that uriemic vomiting, although it is usually preceded 
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by nausea, is often of cerebral origin, but Lancereaux^ and others are 
inclined to attribute an important share in its causation to the excietion of 
urea into the alimentary canal, and its convcision therein to ammonium car- 
bonate Violent and persistent hiccough is of very evil omen, and usually 
precedes a fatal ending by a few days only In some cases sucli hiccough 
IS the earliest and most conspicuous uriemic symptom in chronic renal disease, 
and perhaps most often m cases of granular kidney Diarrhoea, although 
decidedly less common than vomiting, usually appears m the last stages of 
chronic renal diseases The stools exliibit no constant character They 
contain uiea and ammonium caibonatc, may be watery or rich m mucus, 
and may contain material resembling frog’s spawn They are sometimes 
tinged with blood Such functional distuibances as these are not necessarily 
associated with any gross changes m the gastric and intestinal walls, although 
these may exhibit evidences of catarrh, and in diopsical cases the alimentary 
mucous membranes may be oedematous However, certain definite lesions, 
which are usuall}’' spoken of as urjcmic, are occasionally found postmortem, 
or seen during life 

Of such lesions the so-called urceimc stomaiiiis calls first for mention 
It has been specially studied by Lancereaux, Hirtz,^ and especially by Bari6,® 
who has published a monograph upon the sub 3 ect Bari6 distinguishes 
tw'o varieties of such stomatitis, an eiythematopultaceous and an ulcerative 
In the first mentioned form there is at fiist merely injection and some swelling 
of the buccal mucous membrane, latei, the tongue becomes coated with a 
grayish tenacious coating, of consistence like glue and of a sickly odor, and 
the gums and mucous membiane of the buccal cavity acquire a similar pul- 
taceous covering Beneath this coating the mucous membrane is dry and 
deeply injected, but is not ulcerated When the sticky coating is removed 
it soon reforms The saliva becomes scanty and tenacious, appetite is 
lost, and there is a loathing of food Vomiting usually occurs and sometimes 
diarrhoea also 

In the second or ulcerative variety, wdiich is far less common, the symptoms 
at first resemble those of the pultaceous stomatitis, but after a few days ulcers 
develop upon the gums and buccal surface of the lips and cheeks These are 
of various shapes, and may be few oi many They are small, seldom 
exceeding 0 5 cm in diameter, and of various depths, but often very shallow 
In the centre of the ulcer there is often a caseous patch suriounded by a 
deeply injected zone With the development of the ulcers the saliva, which 
has previously been scanty and tenacious, becomes very abundant and may 
amount to as much as 800 to 900 cc in the twenty-four hours In either 
form of stomatitis there may be a subjective sensation of heat m the mouth, 
but this IS specially prominent m the ulcerative cases 

Hevion hagic ei osiom of the stomach have been described by Pmeau and 
by Lancereaux In a case recoided by Matthieu and Roux^ there was ex- 
tensive ulceration of the stomach and also of the intestine A large ulcer 
near the pylorus had the appearance of an ordinary gastric ulcer, whereas 
the others were merely supeificial and much more extensive Ulcetation 
of the intestines, although rare, has been met with m a sufficient number of 

’ Union Medicate, 1887, 3d ser , xliu, 329 

^ Seniaine Med , 1902, xxu, 109 

^ Archiv gen de Med , 1889, cKiv, 415, 690 * Ihid , 1902, clxxxix, 14 
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cases to justify its inclusion among uraamic, or perhaps to speak more accu- 
rately, among renal accidents 

The colon, caecum, and lower portion of the ileum are the usual seats of 
such ulceration The ulcers are generally multiple and are for the most part 
located away from the mesenteric insertion In some instances they appear 
to have originated in Peyer’s patches or in the solitary follicles, but not m all 
cases They may be oval m shape, or may have irregular and map-hke 
outlines Their borders are clean cut, not heaped up and not undermined 
The floors of the ulcers may be formed by the submucosa, by the muscular 
coat or the peritoneum, and perforation is not an uncommon accident The 
floors may be smooth and clean, or covered by a necrotic slough, or again 
by inflammatory exudate Between the ulcers the mucous membrane may 
be injected, and it is apt to be pigmented Healed ulcers have sometimes 
been found in addition to recent ones In the case described by Matthieu 
and Roux, which has already been referred to, theie was a chain of ulcers, 
confluent and covered with a diphtheroid exudate, extending upward from 
just above the ileociecal valve for a distance of some 75 cm 

Sj^ptoms Referable to the Circulatory System — It is probable that the car- 
diovascular changes, which constitute so prominent a feature in chronic renal 
diseases, have their origin in the presence of noxious materials in the circu- 
lating blood, and are themselves, m a sense, of uraemic origin There need 
be little hesitation m asserting that high arterial tension is a natural outcome 
of uraemic poisoning On the other hand, it is equally certain that high 
pulse tension is no constant feature of the condition, and may be wholly 
wanting in the uraemic state The wide differences observed in the degree 
of arterial tension in undoubted cases of uraemia are apparently due to the 
conflict of two factors, and it would seem that, m addition to the influence 
of the loaded condition of the blood in raising arterial tension, the enfeeble- 
ment of the heart, which is so often present, has a contrary influence which 
needs to be taken into account Accordingly, as one or other of these factors 
preponderates, so will the tension of the pulse be high, low, or intermediate 
in degree If this be the true explanation of the clinical findings, it will be 
obvious that, given a condition of uriemia, the absence of conspicuously high 
tension must be looked upon as a by no means favorable sign 

The occuirence of cat diac failure in cases of renal disease is a sufficiently 
common phenomenon, and, in addition to the mechanical strain to which 
the heart is subjected in its endeavor to overcome peripheral obstruction, 
degeneration of its muscular walls plays no unimportant part m bringing 
about such failure Indeed, experience in the postmortem room teaches that 
a large proportion of sudden deaths among persons over forty years of age 
are due to myocardial degeneration m association with granular kidneys 
The rate of the pulse also exhibits marked differences Before the attack, 
and even during it, the pulse maybe slow and irregular, but during the con- 
vulsive seizures it is more commonly small, soft, and rapid 

The occurrence of pei icai ditis as a terminal symptom in renal cases, and 
especially in cases of granular kidney, has long been known, and was observed 
by Bright Such pericarditis is usually revealed by the development of a 
loud friction sound, but, as it is generally unaccompanied by any precordial 
pain, or by other symptoms which direct attention to the heart, it may easily 
be overlooked The mode of its occurrence is suggestive of a terminal in- 
fection, but bacteriological investigations have hitherto lent no support to 
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this interpretation Thus Banti^ failed to detect any bacteria in the lymph 
in two cases of renal or uisemic pericarditis, and inoculation of animals was 
followed by no results Becco also failed to obtain any organisms from the 
pericaidium m a case which he examined, but other organs bore witness 
to infection by the colon bacillus Becco observed pericarditis m rabbits 
after ligature of the uieters, an observation which seems to lend support to 
the alternative view that the inflammation of the pericardium has a toxic 
origin 

Symptoms Referable to the Respiratory System — Dijspncea is a common 
symptom, but a study of the cases m which it is present shows that it may arise 
from several distinct causes Often the respiratory disturbance is rather to 
be classed as renal or cardiac than as ursemic, and in chronic renal diseases 
there are several factors at work which may induce it 

The dyspnoea may be of pulmonaiy origin and due to emphysema, which 
IS, m some degree, an almost constant concomitant of granular kidneys, 
and IS occasionally so pronounced as to dominate the clinical picture In 
other cases the dyspnoea is due to a complicating bronchitis, and in others, 
again, results from cardiac failure, as is evidenced by the state of the pulse 
and the presence of other signs of such failure Again, an urgent form, met 
with in renal cases, may result from pulmonary oedema, and is attended by 
profuse, frothy expectoration, which is apt to be blood-stained This, again, 
although a renal rather than a uriemic event, is not uncommonly met with 
in association with more strictly uriemic phenomena Pneumonia, hydro- 
thorax, and hydropencardium must also be mentioned as causes of dyspnoea 
m renal cases, and the rarer oedema of the larynx which naturally occasions 
urgent respiratory distress 

To a different category from those so far mentioned belongs the condition 
known as uiiemic asthma, which occurs in a paroxysmal mannei, m this 
as m ordinary asthma, the dyspnoea is mainly expiratory No physical 
signs are to be detected apart from stridor Such uriemic asthma is apt to 
supervene in the later stages of chronic renal disease, and in cases of gran- 
ular kidney may be of sudden onset, it is not necessarily preceded by any 
serious indications of impair ment of health 

The following brief record of such a paroxysm Avill serve to illustrate the 
mam features of uriemic or renal asthma A man, aged sixty-two years, 
who had experienced many attacks of articular gout, and exhibited signs 
of granular kidneys, including cardiovascular changes and albuminuria, 
travelled to town one morning m his usual health, save that he had some 
headache At 5 30 p ai he noticed that Ins breath avas short, and the 
dyspnoea increased rapidly When seen at 7 15 p m he was sitting upon the 
side of his bed, leaning forward, with pronounced cyanosis and respiratory 
stridor The dyspnoea was mainly expiratory His lungs yielded, every- 
where, a tympanitic note on percussion, and the cardiac dulness was over- 
lapped Air entered freely to the bases of the lungs, and no moist rales 
were heard There was no expectoration and, indeed, no cough The skin 
was covered with a cold sweat, and there was marked coldness of the ex- 
tremities The patient complained of some epigastric pain The respira- 
tions were 40 to the minute The pulse rate was 84, the arterial tension was 
very high, and the radial artery felt like a wire 

' Centralbl f allgem Pathol und ■pathol Anatomie, 1894, v, 461 
VOL VI — 7 
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Various measures were adopted for his relief, but, as the patient afterward 
stated, the inhalation of oxygen was alone helpful From 8 30 pm on- 
ward his condition gradually improved, and after 9 30 the improvement 
was rapid Warmth returned to the extremities, the pulse tension was 
notably diminished, and the breathing became much easier By 10 30 P M 
he was fairly comfortable, and next morning his pulse remained much 
softer, and he was expectorating a small quantity of frothy mucus of a rusty 
tint Some moist sounds were then audible at the bases of both lungs The 
temperature was not raised during or after the attack 

The great mcrease of pulse tension, which was so marked a feature of the 
above case, is characteristic of uriemic asthma, and at once serves to dis- 
tinguish the condition from other varieties of dyspnoea met with in the ursemic 
state This point is very clearly brought out by M Weiss,^ in his admirable 
description based upon a series of cases In some instances the vasomotor 
storm IS preceded by a stage of vascular relaxation with a resulting peripheral 
hypersemia, but upon this the stage of spasm quickly supervenes Weiss 
suggests that the blood, loaded with extractives, irritates the vasomotor 
centre, and causes vascular spasm, and attributes the dyspnoea to a resulting 
anaemia of the respiratory centre 

Among the respiratory symptoms, periodic breathing of the Cheyne- 
Stokes variety claims a place — a form of dyspnoea which is due to an 
impaired response of the respiratory centre to the call for oxygen This 
explanation has been shown to be almost certainly the correct one by the 
recent investigations of Pembrey and his coadjutors, who have shown that 
an mcrease of carbon dioxide and an mcrease of oxygen m the inspired au: 
alike ser\'e to abolish the peculiar ihythm, the former by keeping the centre 
continuously stimulated up to the required degree, the latter by removing 
the necessity for the senes of deep respirations, and for the period of apnoea 
which follows excessive aeration 

The occurrence of Cheyne-Stokes breathing in uriemia is by some attrib- 
uted to cardiac failure, which is certainly one of the more common causes of 
such dyspnoea However, there are difficulties m the way of accepting this 
explanation without qualification, and it is at least possible that, when 
developed as an early symptom of uriemia, the sluggish response of the 
respiratory centre may have a toxic origin 

Temperature — In chronic unemia the body temperature tends to be sub- 
normal In some instances the fall is very conspicuous and subnormal 
readings are often continuously observed On the other hand, febrile 
disturbance is usually present in association with acute attacks, and this, 
apart from any obvious complications, such as pneumonia or pericarditis 
The fever may even attain to hyperpyrexia Strumpell, who attaches consid- 
erable prognostic importance to the state of the body temperature, regards 
exceptionally high or exceptionally low readings as of very unfavoiable 
significance, whereas the outlook is decidedly better when the temperature 
does not depart very widely from the normal m either direction This 
opinion IS borne out by experience 

Cutaneous Lesions — Itching, which may be intense, is a not uncommon 
symptom m uraemia, and, owing to the presence of urea m the sweat, the 
skin may be covered with a crystalline efflorescence of that material With 


‘ Zeitschr f Heilhunde, 1881, ii, 79 
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these exceptions, skin affections must be classed among the rarer manifesta- 
tions However, there are strong reasons for including a form of erythem- 
atous eruption among the symptoms, for it has repeatedly been observed as 
a precursor of the more usual manifestations, or in association with these, 
m cases which have shortly afterward ended fatally Such an eruption was 
first described m 1870 by Huet, who gave it the name of erythema papu- 
latum uriemicum, and it has since been described by Bruzelius, Le Cromer 
Lancaster,^ and others Lancaster describes the rash as first appearing 
in discrete maculae of a biight-red color — usually upon the extensor surfaces 
of the hands, foreaims, and legs These quickly become papulai, and fresh 
maculae and papules appear on all parts, including the face, palms, and soles 
The mucous membranes are also affected and the throat becomes sore and 
congested The papules tend to become confluent over large areas, especially 
on the back, arms, and thighs After the lapse of three or four days the 
eruption may subside, and extensile and free desquamation may follow, 
leaving the slan of a dull-red tint and brawny, whilst some of the papules 
may become hemorrhagic Sometimes the rash assumes an eczematous 
character, with the formation of scabs and crusts, and pustulation may occur 
As a rule, itching is a prominent symptom The prognostic significance 
of the erythema is decidedly evil, and death usually follows wuthin a few 
weeks of its appearance 

H Thursfield^ has collected records of various skin eruptions occurring 
m association with renal disease and uraemia, among which are those of a few 
examples of urticaria and bullous eruptions, and of a series of cases of general 
desquamative dermatitis However, it would seem that if any variety of 
rash IS rightly classed as uraemic it is the papular eruption described above, 
but of this eruption Thursfield could only find descriptions of 46 cases 

The Ssrmptoms which Result from Anuna — ^^'hereas lesions of both kidneys 
which bring about conspicuous impairment of their functions usually result, 
sooner or later, m the development of uraemia, it is a very remarkable fact 
that, when the excretory functions of both kidneys are completely suspended, 
the symptoms observed are not those of ordinary uraemia, and are compara- 
tively slight, although, if the anuria persist, a fatal ending is, after no long 
interval, inevitable The cases m which such a condition is most often 
observed are those in which, one kidney having been previously rendered 
useless owing to obstruction of its ureter, a calculus lodges m the ureter of 
the remaining kidney Less frequently both ureters are simultaneously 
obstructed by calculi or involved in a new-growth However, a similar 
result is brought about by thrombosis of both renal arteries, as in cases 
described by Rose Bradford and by Herrmgham and Griffith 

In a large proportion of cases of obstructive suppression some urine is 
passed at times, presumably because the pressure behind the obstacle 
reaches a level at which some of it is able to pass Such urine is very pale, 
of low specific gravity, and contains little urea or other excretory products 
It IS sometimes blood-stained The occasional passage of urine having the 
above characters affords little relief and does not long postpone the end 
Obstructive suppression, unless it be relieved by the passage of a calculus 
o\ by surgical procedures, is necessarily fatal, but as many as seven or eight 

^ Clinica'> Society’s Transactions, London, 1892, xxv, 49 

'' Medico-Chirurgical Transactions, London, 1900, Ixxxni, 221 
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days may elapse before conspicuous symptoms develop Although life may 
be prolonged for three weeks, death commonly supei\enes m Irom nine to 
eleven days from the onset 

During the earliei days the patient may exhibit hardly any symptoms 
suggestive of giave illness Sleeplessness and gastric disturbance are usually 
present, but there may be no headache or vomiting Progressive muscular 
weakness is common, the mind usually remains clear Of the symptoms 
of the latei days, dryness of the mouth and tongue, contraction of the 
pupils, and muscular twitching are among the most promment and most 
constant Convulsions are absent The patient may become more and 
more drowsy and theie may be some delirium, but coma is rare, and m not 
a few cases the patient remains fully conscious up to the moment ot death 
The appetite may be maintained up to within a few days of the end, but 
at the last usually fails completely Cuiiously enough, the ammoniacal 
urinous odor which is so commonly noticed in uriemia is wanting m cases of 
obstructive suppression The breathing is slow and difficult, a symptom 
which Sir William Roberts attributed to weakness of the lespiiatory muscles 
The pulse rate is little affected oi is slightly quickened toward the end, the 
temperature tends to fall below the normal level during the later days 
Tne Classification of Uraemic Attacks — Attacks of maemia may be 
classified according to tiieii most promment symptoms, as nervous, ali- 
mentary, or respiiatory, and so much is some special class of symptoms 
wont to preponderate m individual cases that a classification upon such 
lines seldom piesents any difficulty Moie commonly the cases are giouped 
as acute, chronic, or latent, and the subdivision of the acute cases into acute 
and fulminating, suggested by Rose Bradford, has a sound clinical basis 
Fulminating uiiemia most commonly occurs in the course of chronic renal 
diseases A patient with granular kidneys, who may not be conscious of 
any serious impairment of health, is suddenly attacked \Mth uraimic con- 
vulsions which may even prove fatal m the comse of a few minutes, or by 
urgent uriemic asthma, oi, again, a sufferei from that form of nephiitis Avhich 
IS associated AVith contracted white kidneys develops acute uiaimic symp- 
toms Avith little pieAuous Avarnmg In the acute foim Aihich may develop 
m cases of acute nephritis, and is also occasionally seen after operations 
upon the loAver uiinary tract, such as dilatation of a strictuie, convulsions 
may occui after a short premonitory peiiod m Avhich headache, vomiting, 
dyspnoea, or delirium are the most promment manifestations 

Chronic uriemia is best seen m cases of chrome parenchymatous nephritis, 
m Avhicli the mmoi symptoms of the condition, such as nausea, vomiting, 
and sometimes diarihoea, may piecede by a consideiable peiiod the onset of 
graver manifestations, and may persist from day to day foi Aveeks at a time 
The name latent uriemia is applied to the condition met Avith in cases of 
obstructive anuria, in which the moie characteristic uraemic symptoms 
may be absent up to the fatal ending 
Diagnosis — ^The diagnosis of uriemia presents difficulties m not a few 
cases Thus, aa hen a patient is seen for the first time m a condition of coma, 
other A arieties of coma have to be excluded This is done by consideration 
of the state of the patient and by the history of his illness The state of the 
pupils, as to equality, dilatation, or contraction, the odor of the breath, the 
presence or absence of albumin to the urine, the tension of the pulse and 
state of the arteries, and the presence or absence of evidences of paralysis 
of limbs, all need to be taken into account in arriving at a diagnosis The 
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history of a convulsion at the onset is very important, but it must not be for- 
gotten that a series of convulsions followed by prolonged unconsciousness 
may occur in epilepsy and in the course of general paralysis of the insane, 
and that albuminuria may follow convulsn e attacks Difficulties of another 
kind may arise from the piotean nature of the attacks, and the prominence of 
some particular symptom w Inch may be one of the less common ones Thus, 
m one case vomiting may be almost the only symptom, in another hiccough 
An attack may be usheied m by deluium which may even be maniacal, and 
Cheyne-Stokes breathing may be the earliest symptom Hence, it comes 
about that when any symptom of the uriemic group is met n itli in patients 
suffering fiom renal disease, its uisemic origin is to be suspected 

Prognosis — ^Tlns is always graie, and m connection with it two mam 
points have to be considered, namely, the chance of recovery from the 
actual attack, and the likelihood of a recurrence of uraemia at an early date 

In acute nephritis with almost complete suppression of urine the patient 
may die duiing an attack of acute anuna, but, on the othei hand, a patient 
who has exhibited grave uraemic symptoms, such as conxulsions followed 
by coma and amaurosis, may nevertheless make a complete recovery, the 
danger of recurrence being wdiolly aveited On the other hand, m cases of 
chronic nephritis, even though the danger be averted foi a time, a recurience 
IS highly probable, or, indeed, almost inevitable, at no very distant date, and 
in the great majority of cases the attack, if not at once fatal, marks the 
commencement of a rapid doivnward progress The immediate prognosis 
of the attack depends in part upon the violence of the symptoms, for the 
fulminating attacks are usually fatal, and in part upon the response to our 
efforts to improve the wmrkmg of the kidnejs and to eliminate the poison 
by other paths In latent uraemia a fatal ending is inevitable unless it is 
possible, by suigical procedures or otherwuse, to restore the functional 
activity of the kidneys 

Treatment — The methods of tieatment v\ Inch have met wuth general 
acceptance aie, for the most part, based upon the assumption that the 
poison at work is a nitrogenous product which fails to be adequately ex- 
creted by the diseased kidneys Thus, the attempt is made, by restrictions 
of diet, to limit the formation of the end products of protein catabolism, and 
at the same time to reduce the accumulation of such products m the blood 
by venesection, and by encouraging their vicarious elimination by other 
channels than the kidneys 

Many patients who dev'^elop uriemia are already under treatment on 
account of the primary renal disease, and appropiiate treatment of the 
nephritis offers the best chance of averting the onset of uriemia In cases of 
acute nephritis in which the output of urine is scanty, as also m cases of 
paienchymatous nephritis m which headache and vomiting or other symp- 
toms of incipient uriemia are beginning to manifest themseh es, the applica- 
tion of dry cups to the loins will often piov^e of much service, and is usually 
follow^ed by a conspicuously increased output of urine 

Copious diaphoresis is an important and well-established method of 
treatment It has been objected that the quantity of excretory products, as 
measured by urea, w Inch can be thus vucariously removed, is comparativ^ely 
small, and that profuse sw eating wull tend to increase their concentration in 
the blood How'ever, clinical experience teaches us that hot baths, and 
hot air or vapor baths, have a decidedly beneficial effect in urremic cases, 
and the pathology of the conditions is still so obscure that it would be very 
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unw ise to abandon a plan of treatment of proved utdity on merely theoretical 
grounds 

In acute cases, in which a prompt and copious diaphoresis is aimed at, 
the subcutaneous injection of nitrate of pdocarpine m doses of ^ gram (gm 
0 01) may be resorted to, but is now always regarded with less favor than 
formerly In connection with diaphoresis, as wuth other plans of treatment, 
the condition of the individual patient needs to be carefully considered, 
and especially the state of the heart and chaiacter of the pulse The pulse 
should be carefully watched during the administration of the siveat bath, 
and stimulants should be given if necessary 

Hydragogue cathartics are of undoubted service In the more chronic 
cases saline purgatives oi compound jalap powder, aided, if necessary, by 
eiiemata, wull usually suffice, but m acute attacks more drastic cathartics, 
of wdiich elaterium is most in favor, are called for The utility of purgation 
in uraemia is probably only m small part due to the comparatively scanty 
elimination of waste products by -way of the boivel Vomiting, which is so 
common a symptom, aids the vicarious elimination, and lavage of the stomach 
has been recommended with the same object m view Venesection, with the 
■withdraw'al of 12 to 20 ounces of blood, proves of great service m not a 
few cases, and is legarded by some physicians as by far the most important 
of all the therapeutic measures employed m uriemia Whether or not 
bleeding should be resoited to will be largely determined by the state of the 
pulse, and wdien a pulse of conspicuously high tension is a prominent feature, 
venesection will commend itself, rather than m cases in wffiich a soft and 
feeble pulse affords evidence of a failing heart The benefit wffiich results 
from bleeding is thought to be largely attributable to the withdrawal of a 
portion of the toxic material in the shed blood Infusion of normal saline 
solution to replace the blood wuthdrawn is frequently practised, and m cases 
in which oedema is absent, as in acute uriemia in connection wuth granular 
kidneys, saline infusions, apart from venesection, have been recommended 
Removal of ceiebrospmal fluid by lumbar puncture has recently been 
employed wuth benefit m the treatment of urfcmic conditions 
For the reduction of excessive pulse tension, nitroglycerin, oi in acute 
attacks the inhalation of nitrite of amyl, may be employed, but even m urie- 
mic asthma, in wdiich high tension plays so conspicuous a part, these drugs 
may afford but little relief Digitalis is often of service m chronic cases, 
both in virtue of its action as a cardiac tonic and as a diuretic Inhalation 
of oxygen, and especially its continuous inhalation, is of very real service in 
the treatment of uriemic asthma, and is strongly lecommended by Samuel 
West as calming the distressing restlessness which is a prominent symptom 
m many urfemic cases, and even as modifying convulsive attacks 
For the control of convulsions inhalation of chloroform is usually very 
effectual, and chloral and bromides may be administered either by the mouth 
or per rectum Morphine, the use of which has been strongly recommended 
by Stephen Mackenzie, Osier, and others, often proves most valuable in the 
treatment of uriemic states, and its judicious use has been shown to be 
unattended by the dangers wdiich were formerly regarded as contra-mdicating 
its employment In renal asthma it is said to afford more relief than any 
other therapeutic agent, and it also gives relief from lestlessness, insomnia, 
and such conditions as the mental disturbances and Cheyne-Stokes dyspnoea 
which usher in the onset of ureemia in some cases of granular kidney 
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NEPHRITIS INTRODUCTION AND ETIOLOGY 
By JAMES B HERRICK, M D 

Introduction. — By the term nephritis is meant an inflammation of the 
kidney, and, as it is commonly employed, a non-suppurative inflammation 
IS implied If other than the non-suppuiative form is meant, a qualifying 
adjective, as “suppurative,” “pyelo,” etc, is prefixed Non-suppurative 
nephritis is often spoken of as Bright’s disease, or morbus Brightii, the terms 
nephritis and Bright’s disease being used interchangeably Strictly speak- 
ing this IS not correct Bright described those inflammations of the kidney 
accompanied by albuminuria and diopsy, so that his description did not 
include the group of nephritides m which there is no diopsy It would 
seem, however, as though little is to be gained by quibbling over the question 
as to whether a given case is one of acute nephritis or acute Bright’s disease, 
or whethei it is acute nephritis and also acute Bright’s disease Cannot 
the name “Bright’s disease” be used as a “convenient and non-prejudicial 
expression,” and in a sense that is admittedly broad and made to cover all 
the non-suppurative inflammations and many of the degenerative processes 
of the kidney, even though Bright failed to include the non-dropsical forms 
of nephritis, so that historically the term is a misnomer^ To attempt to 
draw fine distinctions between the terms nephritis and Bnght’s disease 
without some better substitute tends rather to complicate than to simplify 
matters So, too, m reality, it is not correct to speak of some of the dis- 
eased conditions commonly spoken of as nephritis as inflammations of the 
kidnej’^, t e , as exudative and proliferative in character The granular 
atrophy, for example, is, in the strict sense, not an inflammation But 
until clinical and patliological differentiation is more sharply defined, the 
term nephritis, or Bright’s disease, may conveniently be employed to desig- 
nate the non-suppurative inflammations of the kidney, it being tacitly under- 
stood that some forms of “nephritis” are degenerative or atrophic m char- 
acter rather than inflammatoiy, and that some conditions called Bright’s 
disease are different from anything actually described by Bright 

There is a quite general agreement as to the division of all cases of nephritis 
into the tarn classes of the acute and chronic Clinically, the distinction 
between acute and chronic must rest not so much on the duration of the 
disease or its possible outcome m recovery, as on the abruptness of its 
onset and the severity of the symptoms That suddenly developing symp- 
toms may nevertheless be slight and pass unobserved is well known, so 
that often great practical difficulty is met with in attempting accurately to 
decide as to the acute character of a nephritis from its clinical history, 
and the anatomical distinction is also often far from easy Subdivisions 
of the acute class into varieties are occasionally attempted, sometimes on an 
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etiological basis, e g , malarial nephritis, or sometimes on a histological 
basis, e g , glomerular or tubular nephritis Most writers are content, 
however, with descnbing an acute nephritis and pointing out certain features 
which clinically or pathologically distinguish acute nephritis as it is due to 
different causes, e g , scarlatinal nephiitis or the nephritis of cholera, the 
nephritis of pregnancy or of carbolic acid poisoning, etc The subdivision, 
then, of the acute nephritis into a large number of varieties is seldom made, 
although greatly to be desiied as soon as an etiological classification becomes 
possible 

No serious, at least no successful, attempt has ever been made to 
classify cases of chrome nephitis from the standpoint of etiology Morbid 
anatomists and pathologists are far from unanimous m their descriptions 
of the various types or groups of this disease And physicians are not always 
able to make a diffeientiation that is satisfactory from the clinical point 
of view or that holds good in the light of postmortem revelations Yet it 
IS important that we have some working classification, even though it be 
somewhat faulty and largely artificial 

From the time of Bright (1827) down to the present there has been more 
or less confusion of ideas concerning chronic nephritis Rayer, a few years 
after Bright’s fiist paper, made four varieties of chionic nephritis In 
1867 Eindfleisch declared that “the pathological anatomy of the kidney is 
certainly the subject which has stimulated the most investigation, and yet 
to-day it IS the least complete chapter of the whole work ” And Bartels,^ a 
little later, besides quoting with approbation the sentence fiom Rmdfleisch, 
adds that “it is apparent that the doctrine of the diffuse renal diseases can- 
not be regarded as settled from any point of view ” Senator,^ writing in 
1901, says “There is at present no detailed classification that has met 
with general approval and acceptance ” Bradford® (1901) says “Chronic 
Bright’s disease, however, is the form in which the greatest diversity of 
opinion, as to its nature and forms, exists ” 

At the meeting of the German Pathological Society in 1905 there was a 
general discussion of morbus Brightii Ponfick,^ in a leading paper, empha- 
sized the importance of further careful coi related clinical and anatomical 
study of cases, so that more order might be brought out of the present 
confusion Friediich Muller,® in an inspiring and masterly critique of recent 
views concerning Bright’s disease, admitted the unsatisfactory nature of 
our knowledge concerning the true character of the lesions m the kidney, 
our loose methods of classification, the difficulties to be overcome before 
an exact etiological classification is possible, and our use of a nomenclature 
that IS neither historically, clinically, noi anatomically correct He even 
proposed the use of a new term, “nephrosis,” to include in a comprehensive 
way the degenerative lesions of the kidney that could not, strictly speaking, 
be called “nephritis ” 

Yet from out the confusion some semblance of older appeals and certain 
facts stand forth that permit of ariangement into a worlcing classification 

’ Ziemssen’s Encyclopaedia, Amencan edition, xv, 187 
^ Die Erkranhungen der Nieren, Zweite Auflage, Berlin, 1902, p 194 
^ Diseases of the Kidneys in Gibson’s Practice of Medicine, 1901, ii, 316 
■* Verhandl der Deutsch path Gesells Centrabl f ally Path und path Anat , 
1906, Band xvi, 49-64 
® Ibid , pp 64-99 
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First, it may be stated that the kidney of congestion is, by common consent, 
ruled out of the category of the nephritides and Bright’s disease Traube 
made it clear that it was not an inflammation Rokitansky, Tranbc, 
Virchow, and others likewise excluded amyloid kidney, which is now rarely 
classed as a form of Bright’s disease, or as an inflammation of the kidney, 
although it IS recognized as occuriing not infrequently in connection with, 
or as a complication of, a true nephritis 
Theie remain two groups of the chronic nephiitides whose clinical features 
present such striking contrasts that, for purposes of description, one feels 
warranted m making separate classes of these groups The justification 
of this seems apparent when one sees that coriespondmg to these two types, 
kidneys are found differing as markedly as do the clinical manifestations 
It IS important, of couise, that the names used to designate these two 
different kidneys should be as accurate as possible m desciibing the actual 
pathological condition present But it is really of greater importance that 
the fact of the existence of these two types should be clearly recognized 
no matter what name be given To the one form, characterized by oedema 
with abundant albuminuria and cj'hndruna the name chomc paienchy- 
matous nephritis has been most often applied, to the other, with its maiked 
cardiovascular changes, its relatively slight albumin uiia and cyhndruria with 
its abundant urine of low specific gravity, its frequent uriemia, the term 
chionic Intel stitial nephntis is given As synonyms foi the former may be 
mentioned large white kidney, laige yellow kidney, chronic desquamative 
and chiomc tubal nephritis, etc , lor the latter, contracted kidney, cirrhosis, 
sclerosis, gianular atrophy, gouty kidney, etc The foimer is the large, 
rather soft kidney, pale or darker — depending on the amount of fatty de- 
generation and of blood — with a capsule easily stripped, wide cortex, and 
with changes chiefly in the parenchyma, ^ e , the tubular and glomerular 
cells The kidney of the second class is the small, rough, firm kidney, with 
adherent capsule, granular cut surface, thinned cortex, retention cysts, and 
with greater increase in the interstitial tissues 

While these are types and while they are seen with all their classical 
text-book features, both at the bedside and on the autopsy table, great 
variations from the type are frequently met with Heubner rightly says 
that the majority of chronic kidney conditions are, according to generally 
accepted types, atypical This has led to the naming of subclasses and 
varieties, tending in general toward complication lather than simplifi- 
cation On close examination, it is seen that the names parenchj'matous 
and interstitial are in reality misnomers, for with every parenchymatous 
nephritis the interstitial tissue is involved, and parenchymatous changes 
are seen m every case of chronic interstitial nephritis The process is in 
reality a diffuse one — a chronic diffuse nephi itis In the one case the paren- 
chyma IS chiefly, and perhaps primarily, involved, and there is little or no 
induration or contraction, m the other, the interstitial structure shows the 
chief, perhaps the pnmary, change, and there is contraction or induration 
Hence we have Senator’s two classes of (1) chronic diffuse nephritis without 
induration, (2) chronic diffuse nephritis uitli induration By diffuse is not 
meant that every part of the two kidneys — Bright’s disease being a bilateral 
affection — ^is imolved, as is well knoun, circumscribed foci of inflammation 
are often a striking figure m the kidney of nephritis, the “patchy” areas 
showing pathological change contrasting strongly u itli the healthier areas 
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By diffuse is meant diffuse m the sense that the parenchyma and mterstitiunl 
are both involved 

In practice the cases do not permit of such easy distribution into appro- 
priate pigeon-holes as one might think The pathologist often refuses to 
say more than that there is a chionic nephiitis, and the clinical manifesta- 
tions may be a mixture of the findings of the two classes How often do 
we see cases with moderate oedema, urine quite rich in albumin and casts, 
about normal as to amount and specific gravity, the cardiovascular changes 
marked, perhaps also an albuminuric retinitis Clinically it is a hybrid, 
postmortem it is m the mixed class We must be content with the diagnosis 
of chronic nephritis or chronic diffuse nephritis Repeatedly the writer has 
seen pathologists like Chian, for example, one of the acutest diagnosticians 
of gross morbid anatomy, make the diagnosis of morbus Brightii chromcus, 
refusing to attempt to classify the specimen This point, it seems to the 
writei, deserves especial emphasis, for much energy is wasted and much 
needless disappointment experienced in the attempt to make a given case fit 
into a classification that is largely artificial and necessarily imperfect It is 
better for teacher, student, and practitioner to have a frank understanding 
on this point and to realize that disease often refuses to conform to the 
pictuie of the classical type 

This existence of the mixed foi ms, i e , the failure of the disease to conform 
strictly to a definite type, is recognized by many writers, although many 
still feel urged in every case of nephritis to attempt the impossible and to try 
to make a typical case out of an atypical one Virchow,^ m his Cellular 
Pathology, speaking of his three forms of Blight’s disease, says “The 
three varieties do not always occur as well-defined varieties, cleaily distinct 
each from the other, it is more apt to be the case that two or even all three 
of these forms occur at the same time, and in the same kidney ” Bartels 
says there are cases m which these forms are combined with one another in 
a variety of ways Senator is explicit m his statement that one must often 
rest content with the diagnosis of chionic nephiitis, not pretending to state 
the variety Dieulafoy^ makes three groups (1) Chronic nephritis with a 
large kidney, (2) chronic nephritis Avith a small kidney, (3) an intermediate 
form, which is “ the common form of Bright’s disease ” The same recog- 
nition of the mixed type is made by Welch in Flint’s Pi actice of Medicine 

In some cases the view of Frerichs and of Reinhardt that the contracted 
kidney is a later form of the parenchymatous seems to be confiimed At 
the bedside this transformation of a chionic parenchymatous nephritis into 
the chronic interstitial is occasionally seen, and postmoitem a condition of 
secondary contraction is recognized If we preserve the term chronic 
interstitial nephritis for the indurated or contracted kidney, it might be well 
to adopt the expressions secondaiy intei stitial nephritis for this form and 
primary interstitial nephritis for the slowly de\ eloping, insidious, cardio- 
vascular, typical contracted kidney 

As a subhead under chionic interstitial nephritis should be placed the 
aiienosclei otic kidney or granular kidney, with its striking local vascular 
changes that are but a pait of a more general artenosclerosis This can 
generally be recognized at autopsy, and may be suspected and permits of 
a probable diagnosis during life, particularly m the aged 

* Quoted bj”- Bartels, loc at , p 182 

^ Manuel de Pathologie Interne, 12th ed , ii, p 26 et seq 
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The classification, then, that seems the best is practically that of Senator 
It IS one that appeals to the clinician as well as to the morbid anatomist 
The term “parenchymatous” may be used in place of “diffuse without 
induration,” because, although not literally expressive of the real condition, 
which IS more or less diffuse, it recognizes what is true, that in this form 
the parenchymal changes predominate, they are quantitatively greater than 
in the second variety, in which the process, while diffuse, produces chiefly 
interstitial or stromal changes with resulting induration The classification 
would be as follows 

1 Chronic parenchymatous nephritis (Chronic diffuse nephritis without 
induration ) 

2 Chronic interstitial nephritis (Chronic diffuse nephritis with indura- 
tion ) 

(а) Primary chronic interstitial nephritis 

(б) Secondary chronic interstitial nephritis 
(c) Arteriosclerotic kidney 

3 Mixed type, a combination of 1 and 2, i e , diffuse nephritis 


ETIOLOGY OF NEPHRITIS 

In some instances the kidney is involved by a dnect extemion of inflam- 
mation from a neighboring structure Such, for example, is the case in 
the ascending nephritis consecutive to pyelitis — pyelonephritis 

But the cause of the great majority of cases of nephritis is licBmatogenw 
Some substance carried by the blood to the kidney acts as the excitant of 
inflammatory or degenerative changes, acute or chronic as the case may be, 
and the result is a nephritis, or an atrophic process that in its results is akin 
to a true nephritis When we come to think of it, the wonder is that the 
kidney is not oftener involved than it is, for, acting as the important elimi- 
nating organ, it must be repeatedly subjected to insults m its efforts to elimi- 
nate the toxic substances present in the blood in the mild and severe infectious 
diseases to which man is liable, while excesses and errors in the matter of 
food and drink, and faults of metabolism must often charge the blood with 
material that might easily be harmful to the renal parenchyma 

These causes may for purposes of description be classified, although the 
distinctions are here somewhat artificially made, and in reality the operating 
etiological factor m a given case is often not a simple one, but a combination 
of two or more of the causes mentioned in these different groups A working 
classification may be made as follows 

1 The infectious diseases, acute and chronic 

2 Chemical, i e , toxic substances, acute or chronic m their action (a) 
Exogenous (6) Endogenous (i) Gastro-intestinal (ii) Metabolic products 

3 Cold Nephnhs a frigore 

4 Pregnancy 

5 Heredity 

1 The Infectious Diseases — ^Infectious diseases may as a class be re- 
garded as the cause of a large percentage of cases of acute nephritis Many 
cases that seem at first sight due to causes that are not microbic, often 
on close analysis are found to have been preceded by definite symptoms of 
an infection, mild perhaps or even unheeded by the patient himself, but yet 
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presumably the fans et ongo of the later renal complication A compara- 
tively insignificant angina, a mild iheumatism, a “cold” or supposedly 
trifling “la grippe” may be the piecursor of a nephritis And in not a few 
instances an ambulatory and untreated scarlet fever oi diphtheria has 
resulted m a nephritis The seveiest case of acute nephritis with recovery 
seen by the writer was m a child whose scailatma was overlooked by the 
parents until the arthritis (“scailatinal rheumatism”) caused them to consult 
a physician 

Among the infectious diseases attended or followed by acute nephritis 
scai let fever stands preeminent Even before the time of Blight, clmicians 
had noted the now well-recogmzed complication What percentage of 
scarlatinal patients have nephritis it is hard to tell, the peicentage diffeis 
in diffeient epidemics Not much reliance can be placed on statistical 
statements concerning the number of cases of acute nephritis that are due 
to scarlet fever Much of the discrepancy between statistics of different 
observers may be explained by the fact that no haid and fast line is drawn 
between the albuminuria occiurmg about the third oi fourth day — the so- 
called febrile albuminuria, and the latei albummuiia, cylmdiuria, oedema, 
etc , or what is m the stricter sense the true scarlatinal nephritis Traces 
of albumin with occasional casts can be found m moi e than half the cases of 
scarlet fever when the mine is repeatedly examined If these are to be 
classed as instances of nephritis, the percentage is certainly high The tiue 
nephritis is much rarer Tuard quotes Tuinei as finding acute nephritis 
m 31 1 per cent in 6000 cases of scailatma, while Goodhall, m 5443 cases, 
found the incidence of nephiitis to be 8 4 pei cent These latter figuies, 
representing the real nephiitis, aie probably moie neaily correct 

But without stating it m figures, it is sufficient to know that experience 
the world over, in hospitals and in piivate practice, and with vaiious kinds 
of treatment, has demolish ated the great frequency with which scarlet fever 
IS accompanied by acute mflaramatioii of the kidneys There would seem 
to be some selective action on the pait of the infectious or toxic agent present 
m this disease for the kidney and even foi one particular part of the kidney 
VIZ , the glomerulus Often the other clinical manifestations of scarlatina 
are on the wane or have entiiely disappeaied, often the whole couise of the 
illness has been mild, yet the nephritis occuis During an epidemic of 
seal let fever it is no uncommon thing to find nephiitis m the patient whose 
other manifestations seemed the mildest The writei saw an acute nephiitis 
develop m a young man whose two sisters were ill with the most malignant 
type of scarlet fever, while the biothei had but a mild angina with fever 
of 100° for two days, but no rash or other evidence of the disease Why 
the kidneys should be so pecuhaily vulnerable m this malady is not known 
It was thought at one time to be due to the fact that theie was such a maiked 
involvement of a large surface of the skin, and the destruction oi perveision 
of function of the skin was supposed to have a decidedly deleterious action 
on the kidneys, by causing them to perform the eliminating function of the 
skin as well as their own But m smallpox, with more serious skin lesions, 
nephritis is less common than in scailet fever Scailatinal nephritis is more 
likely to occui during the third or fouith w’^eeks of the illness, t e , after 
the acute febrile period has been passed The occurrence of nephiitis 
late m the course of the primaiy disease is not peculiar to this acute infectious 
fever Many other complications of acute infections are late in then appear- 
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ance, so there is nothing apart fiom the rule in the occurrence of nephritis 
at this time One has only to think of empyema and arthritis in pneu- 
monia, thiombophlebitis in tj^phoid, or arthritis in scarlet lever to see that 
it IS the rule for many complications to appear late m the course of an 
acute infection 

The influence of exposure to cold during convalescence from scarlet fever 
lias probably been exaggerated, as has the effect of error m diet, although they 
must be considered as contributory factors Constipation or other alimen- 
tary disturbance may aggravate a tendency to acute nephritis under these 
circumstances, by permitting the absorption from the alimentary canal of 
deleterious toxic substances Mahomed has found as premonitory evidence 
of acute nephritis, constipation, a high tension pulse, and red blood coloring 
matter m the urine, although no albumin could be found Rosenstem^ 
has noticed the pre-alb ummous presence m the mine of red and white blood 
corpuscles and of cyhndroids Undoubtedly m some cases of scarlatinal 
nephritis there is a combination of operative causes While the toxin present 
m the blood of scarlatina must be legaided as the primary cause, exposure 
to cold, errors m diet, constipation, or the use of alcohol maj^ assist 

Diphthetm is by a few writers declared to be productive of more cases 
of acute nephritis than scarlet fever By them the transitory acute paren- 
chymatous degeneration with its trace of albumin m the urine is classed 
as nephritis This so-called febiile albuminuria is so frequently found in 
diphtlieiia that its presence was long regarded as of great diagnostic im- 
portance Since the diagnosis of diphtheria is now largely bacterial, less 
attention — perhaps too little — is paid to the albuminuria Disregarding 
tins febrile albummuiia, acute nephiitis is b> no means as common m diph- 
theria as m scarlatina Acute nephiitis m this disease is manifested in much 
the same manner as in scarlet fever, although it is more apt to make its 
appearance earlier Since the use of antitoxin it is of rarer occurrence It 
may be interesting to note that one of the earlier proofs that it was the 
toxin m many infectious diseases and not the oiganisms themselves that 
induced the nephritis was afforded by the iniection of diphtheria toxin into 
animals, with the subsequent development of nephritis ^ 

Bright’s disease as a complication of the other common infections of child- 
hood IS comparatively rare Yet occasionally it is seen m measles, German 
measles, chicLenjm ^ , whoopinq-congh, and vvumps It may occur m epidemic 
eei eh ospinal mcmnqiiu 

A trace of albumin with a few casts is a common finding in typhoid fevei , 
disappearing with the subsidence of the fever True nephritis is rare, and 
Bartels® saw but two instances m 1000 cases The renal symptoms may 
appear early and for a time be the most striking feature ol the case, consti- 
tuting the so-called renal typhoid, or, later, during the height of the disease, 
or as convalescence sets m, the kidney may become involved When we 
consider that in typhoid fever there is a true bacillsemia, and that m about 
one-quartei of the cases t'^qihoid germs during convalescence are present in 
the urine, and that m such kidneys little clumps of bacilli are to be found, 
from the breaking down of which “nests” into the tubules the bacilli gam 


^ Patliologie und Therapie der NrcrenkranUieitcn, fourth edition, p 158 
- Roux and Yersin, Annnles de Vlnstitut Pasteur, 1888 
® Zicmsscn’s Encyclopedia , xv, 527 
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entrance into the urine, the wonder is that typhoid nephritis is not of more 
frequent occurrence It is such cases as these that make the term “toxic 
infectious,” employed by Dieulafoy^ to designate this whole group of 
nephritides accompanying the infectious diseases, peculiarly applicable 
In pneuTUoma casts and albumin can usually be found In a series of con- 
secutive cases the writer found in each instance at some time during the 
illness a trace or more of albumin and a few hyaline or granular casts 
True nephritis is comparatively rare It may appear during the height of 
the disease or during convalescence In some of the cases of acute nephritis 
found in pneumonia, as m other infections, the renal trouble is meiely an 
aggravation of a previously existing chronic nephritis, ^ e , an acute exacer- 
bation Early m all infections a careful examination of the urine, the cardio- 
vascular system, etc , should be made, so that the nature of any complication 
that may arise m the kidney may be more definitely recognized In pneu- 
monia, as m typhoid, the specific germ has been found m the kidney, so that 
the question as to what extent the nephritis is due to the microbe per se 
and to what extent to the toxin is a hard one to decide 
With typhus fever and smallpox acute inflammation of the kidney is com- 
mon It has been seen m vaccinm In clioleia the scanty, bloody, and 
albuminous urine is found associated with an acute destructive degenerative 
change m the kidney In yellow fcvci and acute yellow ati ophy of the liver, 
acute degenerative and inflammatory lesions are frequently found m the 
kidneys, and the sjmiptoms of acute nephritis are present during life In 
relapsing fever acute nephritis has been noted (Ponfick) 

Malaria often induces nephritis apart from the haimoglobmuria or black- 
water fe^e^ Kelsch and Kiener insist upon the occurrence of malarial 
nephritis Thayer analyzed the Baltimore cases and found acute nephritis 
m over 4 per cent of the patients with aestivo-autumnal infection The 
so-called febiile albuminuria is found m a much larger percentage — 
probably one-half — of cases of acute malaria 

Considering the great frequency of iheumatw fever and choiea, nephritis 
must be regarded as a rare complication of these diseases, yet it is occasion- 
ally seen If, however, we regard some of the anginas of obscure origin and 
some of the pwpuias as rheumatic in character, rheumatism must be looked 
upon as a not infrequent cause of nephritis It is not unusual to see a patient 
whose illness began with sore thioat, joint pains, and purpuric manifes- 
tations, m whom oedema, albuminuria, hrematuna, cylmdruiia, etc , give 
unmistakable evidence of an acute nephritis In erythema nodosum, also, 
nephritis is reported 

As has been already said, a tonsillitis^' or an every-day sore throat is prob- 
ably m many instances the atrium for the entrance of toxic infectious agents 
that induce nephritis, and in all cases of obscure origin careful inquiry 
should be instituted as to recent throat or nose trouble 

With erysipelas, febrile albuminuria is common, true nephritis occurs, 
although not often Nephritis has also been reported in dysentery 
A¥itli septiccemia and pyaemia — due to a streptococcus, staphylococcus, 
pneumococcus, gonococcus, etc — afebrile albuminuria is the rule True 
nephritis also is not uncommon In some instances the nephritis is clearly 

* Pathologie Interne, 1900, tome ii, 17, 18 
^ Cf Morse, Archives of Pediatrics, 1904, xxi, 337 
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metastatic, mycotic emboli from a thrombosed vein or from infected cardiac 
valves lighting up the nephritis or perhaps producing a suppurative nephritis 
or surgical kidney But aside from the embolic \ariety, acute nephritis — 
“toMC infectious” — m the course of sepsis is frequently seen Possibly 
some of the instances in which nephritis is recorded as due to a skin disease 
are in reality of the nature of "toxic infectious” inflammations, the skin 
lesion being suppurative or furnishing a portal of entrance for germs In a 
similar way alimentary distw bances may be microbic and the nephritis that 
perchance results might be classed under the head of infectious, although 
toxins are probably the direct exciting cause 
Acute or subacute parenchymatous nephritis is often seen m tiibei culosis 
Some of the supposed cases of nephritis with tuberculosis are amyloid 
Perhaps, too, secondary infection with pyogenic microbes explains some 
of the cases of Bright’s disease complicating tuberculosis While tubercle 
bacilli may lodge in the kidney itself, that organ is permeable for this germ 
French writers particularly call attention to experimental glomerular and 
tubular nephritis in lower animals produced by injecting tuberculin But 
whether one looks upon the tuberculous toxin as the cause of the com- 
plication, a view that has some experimental and clinical support, or regards 
the tuberculosis as merely a predisposing cause, and exposure to cold, use of 
drugs, overfeeding, use of alcohol or a secondary infection as the real cause, 
certain it is that nephritis is quite common in tuberculosis 
Influenza is also a cause of nephritis During the epidemic m the pre- 
ceding decade the unusually large number of cases of acute nephritis excited 
general comment among practitioners 
Occasionally cases have been seen in which the question of the existence 
of some sveciflc germ for acute nephritis has been raised Saundby cites 
Fiesinger,*- who described what appeared like an epidemic of nephritis, no 
other localization of the infection than in the kidney being manifest Black 
Milne^ saw three children m one family and two in another, sick at the 
same time with acute nephntis No common cause, such as exposure to 
cold, was found, and Dr Milne raises the question as to the possible common 
microbic origin with a special tendency to localization in the kidney 
The controversy concerning syphilis as a cause of nephritis has not yet 
quieted down There are those who regard the inflammation of the kidneys 
in a syphilitic as due to the drugs employed, especially the mercury, to the 
influence of cold (Bradford), to accidental causes, such as alcoholism, to 
other infections, etc IChenebeiger,® in Lichtheim’s clinic, made a careful 
urinary study of 31 patients, some of ivhom were non-syphihtic, who were 
treated by mercurial inunctions With great uniformity he found evidence 
of irritation of the kidney in the presence of albumin and casts, and while 
advocating the use of mercury in the treatment of syphilis, he feels that the 
remedy should be used cautiously and the effects on the kidney carefully 
noted, for, as he says, this is not an "indifferent” treatment Wagner 
suggested that the angina often seen in syphilis might be the intermediate 
agent in producing nephritis by affording an avenue of admission for 
harmful germs It is difficult to settle the question on the basis of clinical 
evidence alone, the fact that nephritis appears during the course of an 

' Rev de Med , 1893, p 404 ^ British Medical Journal, 1892, n, 1391 

^Zeitschr f klin Med , 1906, hm 
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active syphilis does not prove conclusively that it is due to the syphilis 
Yet so many observers have seen an inflammation of the kidney appear 
in a syphilitic, especially m the secondary stage of the disease, before 
mercury had been given, when exposure to cold, as well as the influence of 
alcohol could be eliminated, and when there was no leason to suspect the 
existence of any other infection, that the conclusion has been forced upon 
them that the nephritis was syphilitic in origin The good influence of 
antisyphihtic tieatment m some cases is also an argument advanced to show 
this causal i elation Such a case, to cite an example, is that reported by 
Muhhg^ of acute parenchymatous nephritis, due, as he believes, to syphilis 
and vliich appealed fourteen days after the initial lesion and several days 
befoie any of the ordinaiy secondaiy manifestations of syphilis Recovery 
was prompt under intramuscular injections of bichloride of mercury, no 
good results had previously followed from treatment by sweats and milk 
diet Max Wagner^ concludes that mercui y is not contraindicated m paren- 
chymatous luetic nephritis , it should merely be given cautiously The good 
curative effects commonly seen from mercurial treatment seem to point to 
the fact that the nephritis is m reality of syphilitic origin The writer’s 
experience tallies with that of those who regaici syphilis as a potent cause of 
acute nephritis, especially m the first tivo years after the mitral lesion ® One 
IS inclined to believe with Dieulafoy “La syphilis est une cause puissante 
de nephrite argue,” although not, perhaps, venturing to go as far as does 
Chautfard,^ who, basing Ins diagnosis — as Mauriac asserts one must in such 
cases — more upon instinct than upon material proof, declares that acute 
nephritis during secondaiy s'y'phihs is due solely to syphilis and its virus, 
as IS shown by all contemporary observations 
Of the influence of syphilis in producing chronic sclerotic changes in 
general, including such changes in the kidney, there is little question 

Practically CAcry known infectious disease has been recorded as having 
been at times accompanied or followed by an acute nephritis The fact, 
howe\ei, that an acute inflammation of the kidney accompanies, oi follov's 
hard upon, an infectious disease does not of necessity prove that the par- 
ticular microorganism pioducmg the infectious disease, oi its toxin, is also 
causing the nephritis While this is presumably so, it may often be that the 
infectious disease merely paves the way foi some secondarj'^ and inter current 
microbic oi toxic agent that acts upon the kidney under these, for the kidney, 
unfavorable conditions Nothing definite is known that will explain why 
m one case of acute infectious disease the kidneys escape, Avhile in another 
they are hard hit Variations in the amount of toxin, its virulence, or the 
length of time it acts must be assumed to aid m the explanation Differences 
m the make-up of the kidney and its resisting power or sensitiveness to harm- 
ful influences, and differences m the resisting power of the body as a whole, 
must be inferred As has already been said, it is probable that occasionally 
the kidney is already the seat of an overlooked chronic nephritis or passive 
congestion, and the acute nephritis is in reality of the nature of an exacer- 
bation of an already existing trouble A once damaged kidney may be 

' Munch med Woch , 1903, No 12 

^ Ibid , 1902, Nos 51 and 52 (contains numerous references) 

^ The subject of S 3 "phiiitic nephritis has been recently treated by Josserand, Lyon 
Medical, November, 1904 

* Chauffard et Gouraud, La Prcsse Medicale, 1902, liv, 639 
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peculiarly liable to become again seriously affected Recovery may ha\ e 
ensued in a clinical or functional sense, yet a recovery with some perma- 
nent Aveakness or defect But the enhance again into the body of 
microbes or the springing into activitj’^ of microorganisms that have long 
lam dormant and apparently harmless in the body — typhoid bacilli m the 
gall-bladder, gonococci m the prostate or Fallopian tubes, streptococci or 
staphylococci m the middle ear or m an ancient osteomyelitis — may lead 
to a fresh acute outbreak m the kidney that had apparently recovered, but 
now shows itself peculiarly sensitive to even slight insults 

A selective afhnity of the tovins of certain diseases, e g , scarlet fever, 
for the kidney may also be assumed to explain the unusual frequency of 
Bright’s disease ivitli some infections, its rarity with others Very suggestive 
Avork has been done by Forssner,’^ Avho found that a streptococcus that showed 
no special predilection for lodgement m the kidney, by being groAvn m extract 
of kidney or m kidney itself, acquired some propeity by Avliich Avhen noAv in- 
jected intravenously it produced local renal lesions An affinity for certain 
tissues, c g , the kidney, might therefore be acquired as m cases of scarlatina 
by an organism like the streptococcus, that Avould help to explain how, m 
certain instances instead of producing general septic processes it would 
lead to some local inflammation, as m the kidney While the microoigamsms 
present m the kidney itself may be the cause of nephritis, it is far more 
common, according to the general belief, supported by experimental, clinical, 
and anatomical investigation, to have the nephritis excited by the chemical 
irritant — the toxin — that is produced m the body when invasion by microbes 
has occurred ^ 

And these organisms, or rather their toxins, often display a selective affinity 
for ceitam parts of the kidney, one organism damaging particularly the 
glomeruli, another the tubular epithelium, or another the interstitial tissue 
The lesions, too, are aa ith some organisms chiefly exudative and proliferative 
i e , truly inflammatory, with others degenerative oi again often charac- 
terized b> hemorrhages or interstitial cellular accumulations These ana- 
tomical changes, Avhich seem almost pathognomonic, are often accompanied 
by clinical manifestations that are hkcAAise peculiar, so that by quahtatiA^e 
and quantitative urinary changes the presence or absence of oedema, cardio- 
vascular lesions, etc , it is possible at times to recognize the nephritis as 
ehmcally like that due to some particular organism, although the details of 
these special forms of nephritis are as yet far from distinct and clean-cut, 
nor can it yet be said that any one etiological factor always produces one 
and the same anatomical or clinical picture 

It is along these lines that much clinical and pathological observation 
as Avell as experimental Avork is needed, for it is only m this way that the 
much to be desired classification of nephritis on an etiological basis can be 
secured, carrying with it the possibility of better results m the Avay of pro- 
phylactie or perhaps eurative therapy And it is m tins Avay, too, that many 
of the facts, still obscure, coneermng the physiology and pathology of the 
kidney may be learned, sueh as the relation betA\ een the renal lesion and 
albuminuria, polyuria, hsematuria, etc , the origin of casts, the significance 

' Nord med Archiv, 1902, Abt n. Heft 4, No IS 

_* Cf Paul Asch, Ueber den Etnflnsi) der baUenellen Stoffucchselvrodukte auf die 
Nicrc, Stnssburg, 1904 
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and real cause of high blood pressure and of uiscmia, and why these are 
marked in one form of nephiitis and not m anothei But as clinicians 
we should not forget in our eagerness to pi edict with as much accuracy as 
possible the e\act anatomical lesion to be found m a given case, that this 
lesion is, after all, but a pait of the disease manifestation m the same way 
that hard pulse, headache, or albumin may be, and we should aim to go back 
of this and strive for ability to detect etiological factois that may be reme- 
diable In the light of our piesent knowledge it is often better, as Muller 
says, to make a clinical diagnosis and a classification based on anamnesis 
and clinical symptoms than an unsatisfactoiy attempt to predict anatomical 
postmortem findings Mullei would be better satisfied with a clinical diag- 
nosis of “chronic disease of the kidney ivitli dropsy” (chronische hydropische 
Niereneikrankung) than with “large white kidney” or “chronic paren- 
chymatous nephritis,” foi the former is clinically accurate, the attempted 
anatomical diagnosis may be, probably is, but partially correct 

2 Toxic Agents — While the true nature of the poisons that produce 
nephritis m the case of the infectious diseases is not known, and while 
many of the more strictly toxic nephritides are due to poisons whose oiigin 
m the body is obscure and whose chemical composition is still unrecognized, 
there are certain known toxic substances that aie capable, when introduced 
into the body m laige enough amounts, ol pioducmg an acute nephiitis, 
and others capable of inducing a chionic change m the kidney, piovided 
the action be extended over a long peiiod of time 
(o) Exogenous Toxic Substances — Of the exogenous toxic substances, a 
long list might be given, including certain organic and inorganic chemicals 
used as drugs, and others whose entrance into the body is always a matter of 
accident or due to an intent to haim Such substances are canthandes, 
turpentine, caibohc acid, chloiate of potassium, salicylic acid and its com- 
pounds, oxalic acid, the mineial acids, bichromate of potassium, alcohol, 
chloroform, phosphorus, mercury, lead Long-continued action of many of 
these substances in smaller amounts, e g , lead oi meicury, may induce chionic 
nephritis Moiphmism may be a cause Even chlonde of sodium, which has 
at times been employed for the production of mflammatoiy and degenerative 
lesions of experimental nephritis (Stokvis, Le\i, Castaigne and Rathery), and 
the haimful influence of which m the aggravation of the oedema and albumin- 
uria of nephritis is well known, has been regarded as an occasional cause 
of acute nephritis^ when used m laige doses The innocuousness as regards 
the kidneys of the curative seta, of tubeicuhn, of vaccine virus, etc , is one 
of the fortunate facts concerning these valuable diagnostic and therapeutic 
agents, but whether m exceptional instances a toxic nephiitis may not 
be lighted up is not definitely settled The effect on the Icidney of the 
injection of the vaccines m the treatment along the lines of the so-called 
“opsonic therapy” of Wright must also be carefully watched In 'ptomaine 
poisoning damage may be done to the kidneys by ingested poisons The 
whole question of the effects of adulterated food on the kidneys is one re- 
quiring careful consideration, and the use of such adulterants ealls for proper 
legal lestrictions The question may also be raised whethei at times a 
nephritis may not be induced by the excessive quantity of food, c g , meat, 
that IS eaten, overwhelming the kidneys by the quantity rathei than the quality 


‘ Cf Tarino, La Presse Medicate, 1904, xxviii, 222 



ETIOLOGY OF NEPHRITIS 


115 


of the digestive and metabolic products The too free use of highly seasoned 
foods has also been held lesponsiblefor some cases of nephiitis 
The exogenous toxic substances do not of necessity ab\ ays enter by ay 
of the alimentary tiact Chloroform may be a possible excitant of nephritis, 
even when inhaled The external application of drugs has m numerous 
instances been held leponsible for inflammation of the kidney Care should 
always be exercised in the use on the skin, and particularly when the surface 
of the skin is broken, of such remedies as carbolic acid, turpentine, bichlo- 
ride of mercury, iodoform, pyrogallic acid, naphthol, and the preparations of 
tar Recently a case of acute nephritis has been reported m which the cause 
seemed to be the extensive application of balsam of Peru ^ A case of acute 
nephritis m a man aged twenty-six years is reported by Gassmann,^ m which 
severe urinary symptoms and oedema appeared after the external use foi 
two days of 25 gm of balsam of Peru with sulphur, foi scabies, one-third 
of the body being anointed with the salve Gassmann gives references 
to some SIX or seven other similai cases in which balsam of Peru externally 
applied pioduced acute nephritis 

In some lesions of the skin, such as eczema, the nephritis that is occasion- 
ally seen as an accompaniment is perhaps due to the formation of some 
toxic pioduct m the diseased skin Extensive bums,^ as is well known, 
are i^eculiarly prone to be followed by acute, often severe changes in the 
kidney, due to toxic substances resulting from the destruction wrought in 
the skin Some, howevei, regard the liaimolytic changes wrought in the 
blood through the agency of the burn as the cause of the toxic symptoms 
seen clinically, and of the anatomical alterations that take place The 
intestine and kidney are the chief avenues of elimination of this poison, and 
often show the most marked pathological lesions The poison is in some 
respects comparable to the snake venoms 
The long-continued use of the Rontgen 1 ays may not be without harm to 
the kidney This probably arises moie from the destruction of leukocytes, 
and of lymphoid or neoplastic tissue, with the development of toxic substances 
that aie injuiious to the kidney, than from the direct harmful effect of the 
ray upon the kidney itself Waithin^ desciibes inflammatory and fibrotic 
changes with remarkable lime-salt deposits m the kidneys of patients with 
mj^eloid leukiemia and Hodgkin’s disease who had been treated for a long 
time with the Rontgen rays Toxic symptoms ref ei able to the nei vous system 
have, as is well knoun, been not infiequently obsel^ed in patients with 
leuksemia undeigoing a-ray treatment The necessity of careful watching 
of the mine m such patients is clear 

(6) Endogenous Toxins — Most of the endogenous toxins are as yet 
unidentified, but it is possible that not a feu of the cases of acute nephritis 
may be due to toxic substances rapidly formed within the body 

(i) Acute gastro-mtestinal disordeis at tunes seem to be the starting point of 
acute nephritis Here, in many instances at least, microorganisms or irritant 
chemicals have been introduced from u ithout, but the disturbed conditions 
in the alimentary tiact gne rise to the formation of new toxic products 
uhicli uhen absorbed act harmfully upon the kidney Acute nephritis 

*L H TIoRmnn, Jownal of the American Medical Associalion, 1907, p 20S6 
* Mfinch vied Toc/i , 1904, No 30 

’ Literature on burns in Pfeiffer, Virchow's Yrchiv, 1905, clxxx, 367 
■* Amcncaix Journal of the Medical Sciences, 1907, cxxxiu, 
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of this type, c g , occurring in connection with the acute gastro-enteritis 
of children, is a good illustration of the frequent combination of causes 
of various kinds, microbic and chemical, exogenous and endogenous 
It does not seem a rash assumption legaidmg many cases of chronic 
nepliritis ol otherwise obscme origin to look upon digestwc disiurhances 
as the etiological factor Eriois m diet, and digestive functions faultily 
performed may easily be regarded, if continuing for a long period, as lead- 
ing to chronic toxiemias, with resulting renal changes In some instances 
bacterial growth m the bowel may be excessive and toxins increased m 
quantity, or the change may be qualitative rather than quantitative, the 
bacteria being different m kind Oi Ave may conceive of some protective 
chemical process m the bowel oi liver, as being deficient undei pathological 
conditions, and a toxin that m health is rendered haimlcss, being left free 
to be absorbed and in this Avay leach the kidney and induce inflammation 
In children malnutrition with its gastio-intestmal distuibances may cause 
nephritis This is seen in infants in hospitals and asylums ^ 

When we broaden the conception so as to take m dtsoidcis of mctabolif.ni 
Ave may find a probable explanation for many chronic nephiitides But 
little definite knowledge is as yet possessed upon this sub]ect, still one may 
imagine that faults on the part of such organs as the liver, pancieas, 
adrenals, thyroid gland, or even the muscles, might by malpeiformance of 
function, perhaps internal secretory function, lead to chronic renal disease 
And the influence of excessive Avoiry, anxiety, business hurry, and ncivons 
siiain in the production of chronic nephiitis, a fact regarded by many as 
explaining the apparent frequency Avith Avhich Bright’s disease is seen in 
modern life, may be due to faulty performance of function on the part of 
some of the viscera through peiveision of nervous influence, oi even to the 
presence in undue amount of some obscuic toxic material, the result of 
excessive overuse of nerve cells 

With jaundice, albumin and casts are often found m the mine This 
result of the presence of biliary matter and perhaps other toxic material m the 
blood usually disappears with the disappearance of the jaundice, although 
rarely a genuine degenerative oi inflammatory lesion of the kidney persists 
(n) Gout stands as the type of metabolic disease m Avhich chronic nephritis 
may deA^elop Long continuance of gout usually leads to more or less marked 
cardiovascular and renal sclerosis, presumably fiom the influence upon the 
heart, vessels, and kidneys of the chemical substances present as the result 
of faulty metabolism In diabetes, also, chronic nephritis is occasionally 
seen Here the nephritis is apparently toxic, although the influence of 
excessive quantities of food, Avith unusual demands on the kidney in the 
Avay of elimination, may play a part The excessive AAork lequiied of the 
kidney m diabetes may perhaps of itself result m nephritis, for m cases 
in which the entire renal function has been foiced upon one kidney after its 
fellow has been removed, a nephritis has occasionally developed m the lemain- 
mg, previously healthy, but noAV compensatorily hypeiti opined, organ, thus 
seeming to show that excessiA e Avork pci sc may at times lead to nephritis 
Obesity at times leads to sclerosis of the A^essels, and contracted kidney may 
be found m the fleshy, especially, it would seem, m fleshy a\ omen 
It IS m place here to refer to the observations of some avIio have found that 


* Of Fry and Martin, Archives of Pediatrics 1904, xxi, 19 
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when injured renal tissue has been left in the body, as \shere the kidney is 
left tn situ after ligation of the meter or the renal vessels, the cells of the 
remaining kidney may undergo degenerative changes, believed to be due to 
the neplirotoxins (isonephro toxins) developed from the absorption of the 
damaged renal tissue This has been thought to explain in part the pro- 
gressive character of some cases of nepliiitis Others, e g , Peaice,^ while 
able to induce nephritis by using lieteroneplirolysins, have been unable 
to ge^iositive results with isonephrotoxins 

3 Cold — Cold is, perhaps, as Bartels^ called it, an etiological scapegoat as 
regards nephritis Yet we unquestionably see the influence of cold m the 
causation of such conditions as coiyza, tonsillitis, and pneumonia, and clinical 
evidence is strong that at times exposuie to cold precipitates an attack of acute 
nephritis or aggiavates an already existing chronic nephritis Just as in 
tonsillitis or pneumonia cold may fax'oi the activity of pathogenic bacteria, 
so m the case of the kidney we may look upon cold as favoring the action of 
infectious or toxic agents that thus produce nephritis How the cold works 
in these cases is not always clear Elimination through the skin may be 
interfered with, throwing a heavier burden of work on the kidney, the driving 
of blood from the cutaneous vessels to those of the viscera may congest the 
kidney, or theie may be some injurious change wrought m the blood, with 
lesulting toxins Any one or all of these causes may, perhaps, help m the 
lighting up of a nephritis and sen e as a partial explanation at least, for the 
appearance of nephritis after exposure to cold Changeable climate seems 
to favor the development of nephritis Eiclihoist saw relatively more cases 
on the East Prussian Coast than in the more equable climate of Jena and 
Berlin Similar observations are lecorded by Saundby and by Fierichs 

4 Pregnancy — Piegnancy has been lecogmzed as a cause of nephritis 
since Rayei first called attention to the fact There are ceitainly two con- 
ditions that have to be lieie coiisideied In the fiist place, some of the cases 
of nephritis complicating pregnancy aie cases m which a pieviously existing, 
but unrecognized, nephritis has been aroused to fresh activity through preg- 
nancy, which may be looked upon, tlierefoie, as merely aggravating the con- 
dition But m the second group are the cases in which kidneys previously 
healthy are mjured during piegnancy, as shown by anatomical study as well 
as by urinary findings and the clinical symptoms of eclampsia The cause 
of this disease ol the kidney is still not clear Rayei and others emphasized 
the impoitance of increased intra-abdommal pressure due to the piegnant 
uteius, and particularly direct pressuie upon the vessels of the kidney oi 
upon the ureter Such piessure might result in circulatory and degenerative 
changes in the leiial paieiichyma Theie seems to be a greatei fiequencj’’ 
of the kidney of piegnancy m primiparie, whose wmlls are more unyielding 
and theiefoie favoi firm piessure, and m whom the uteius is more apt to be 
laige from twnn piegnancy and hjdramnios 

Tox.cmia, howeier, undoubtedly plajs an important part, as Virchow' 
insisted Piegnant w'omen are often, through false notions of modesty, 
through fear, or because of indisposition, confined to the house, taking insuffi- 
cient exercise and neglecting even the customary care of the skin They 
are often obstinately constipated Elimination is, therefore, deficient and 

^ Umiersity of Pcnn^yh ama Medical Bulletin, 1903, xvi, 217 

~ Zicmssen’s Encyclopaedia, American edition, XV, 254 
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toxsemia favored Metabolic processes, while active, may be perverted, 
and toxaemia result Besides, extia demands are made upon the mother, 
not only m the way of supplying nourishment for the developing fetus, but 
also m the way of elimination, and often under very unfavorable physical 
conditions These questions will be again taken up in the discussion of 
puerperal eclampsia and the kidney of pregnancy 

5 Predisposing and Contributing Causes — Heredity — There can be 
no question that a tendency to nephritis is at times transmitted Nearly all 
writers refer to this, and nearly every practitioner of wide experience has seen 
instances m which there is a remarkable family tendency to Bright’s disease 
This IS often an hereditary arteriosclerotic tendency, the kidney sharing in the 
general vascular change The chronic forms may even appear in childhood 
In one family observed by the writer there is a history of renal trouble m 
the parents and several of the uncles and aunts, one woman of fifty has chronic 
interstitial nephiitis, and her three daughteis and one son have had albumin- 
uria fiom the age of twenty at least, and caidiovascular changes are already 
m evidence 

Age — ^The young are more liable to have the parenchymatous foims, be- 
cause of their greater liability to infectious diseases The so-called inteistitial 
forms are oftener seen later in life 

Sex — ^From greatei exposure, severer physical work, and greater care- 
lessness m the matter of food and dunk, the male sex will show a larger 
percentage of cases of Bright’s disease, although the influence of pregnancy 
and pelvic infections goes a long way toward increasing the percentage of 
cases m women 

Occupation may predispose to nephritis Workers m lead or mercury, 
those helping about breweries or saloons, where alcohol is often taken freely, 
are especially prone to disease of the kidney Engineers, workers m the cool- 
ing-rooms of packing-houses, and others engaged in occupations that expose 
them to extremes of heat and cold are peculiarly liable to the development 
of parenchymatous nephritis 

Other Diseases — Diseases producing congestion of the kidney, e g , 
non-compensated disease of the lieait, favmr the dev^elopment of nephritis 
Acute nephritis may lead to the chronic form And, as has been already 
mentioned, the infections often lead dnectly to Bright’s disease, but probably 
at times indirectly, the debilitated condition of the patient favoring the 
action of any accidentally operating cause that might produce nephritis, 
but which, acting in an individual vvdio was healthy, would be without 
harmful result It is possible that prolonged mental strain and excessive 
wear and tear on the nervous system may have much to do in the way of 
predisposing to disease of the kidney 



CHAPTER VI 
ACUTE NEPHRITIS 
B\ JAMES B HERRICK, M D 

Etiology — ^Tlie ordinary causes — acute infections, intoxications, cold, 
pregnancy, etc , have just been considered and need not be repeated 

Pathology. — In acute nephritis both kidneys are involved, and usually 
equally involved The kidney maj' be of normal size and show few or even 
no changes that can be detected by the naked eye Ordinarily, however, 
it IS somewhat laiger than normal, and m exceptional cases the weight may 
be twice that of an average kidney The tense kidney may bulge through an 
incision in the capsule like a heima (Dieulafoy) The capsule stiips readily 
The color varies, depending laigely on the amount of blood m the vessels, 
the hemorrhages and the fatty changes that have taken place, it is usually 
grayish red or quite dark red, the stellate \ ems often showing plainly A 
more marked grayish, whitish, or yellowish tint is seen m cases of longer 
standing, say of four to six v eeks’ duiation, where fatty and other degenera- 
tive changes are especially marked The kidney usually feels rather soft 
On section, the cortex is seen to be s\\ollen, its grayish-yellow or lighter red 
color shoeing m sharp contiast to the deeply browmsh-red pyramids 
The cortex may show yellowish areas or streaks marking the degenerated 
tubular epithelium, with reddish lines lepresenting the engorged vessels, or 
reddish dots due to the prominent glomeruli or to smaller or larger hemor- 
rhages 

The microscopic study as well as clinical and experimental observation 
go to show that the changes are partly degenerative and paitly inflammatory 
Attempts to distinguish definitely between the purely degenerative and the 
more strictly inflammatory changes in these kidneys are by no means suc- 
cessful In exceptional instances kidneys of the purely degenerative type 
are seen, or of the inflammatory, and it is best, perhaps, to describe the 
changes commonly seen without attempting to draw a sharp line between 
the acute degenerative and acute inflammatory lesions Nor can a clear 
etiological differentiation be made, for toxins sometimes produce inflamma- 
tory lesions, while bacteria themselves may induce degeneration and necrosis 

There are certain anatomical peculiarities of the kidney of nephritis, 
characteristic of different operating causes For instance, the lesions of 
scarlatinal nephritis are largely glomerular, in diphtheria the tubular 
epithelium first shows degeneiative changes, especiallj' m Henle’s loop, m 
cholera the epithelium of the convoluted tubes is particularly involved 
Similarly, m experimental nephritis^ a selective action of the toxin employed 
IS often seen Thus, of chemical substances, chromium salts induce a tubular 

^ H A Christian reviews the recent literature on experimental nephritis in the 
Boston Medical and Surgical J ournal, 1908, clviii, 416, 462 
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neplmtis, cantharidm affects chiefly the glomeruli, while vinylamm leads to 
necrosis of the medullary portions with inflammation of the renal pelvis, 
spar ing the cortex With uranium nitrate, as shown by Richter,^ human 
nephritis is imitated as to dropsy The description of the anatomy of the 
kidney of acute nephritis here given will be that of what may be called the 
typical acute nephritis, or, if one please, the “average" kidney of acute 
nephritis, as seen in clinical cases that come to autopsy 
The Malpighian Bodies — One thing that strikes the observer who is 
studying the changes in the Malpighian bodies is the fact that very often 
some seem absolutely normal, while others, even those in their immediate 
vicinity, may show extensive lesions This iriegular dastribution of the 
pathological process m the kidney is not, however, confined to the glomeruli, 
nor to acute nephritis It is found, as will be seen later, in the other renal 
structures, and m other forms of Bright’s disease, and is the more remarkable 
when we think that the operating cause is so often a toxin or soluble chemical 
substance m the blood that must come m contact with all parts of the kidney 
In acute nephritis Bowman’s capsular space contains red and white cor- 
puscles, desquamated epithelial cells in various stages of disintegration, 
even to the extent of being lepresented by an amorphous, granular debris, 
and a fluid variously described as serous, albuminous, an mflammatory 
product, etc , often coagulated, and at times demonstrably containmg fibrin 
threads The amount of these substances may be veiy slight or so great 
as to compress the capillary tuft into a small space And the proportion of 
the different ingredients may vary, m the one case the space being filled with 
an albuminous fluid or with granular material, in another with red blood 
corpuscles, this latter condition constitutmg one of the striking findings in 
some cases of hemorrhagic nephiitis In fact, in most mstances, renal 
hematuria is of glomerular origin The cells of the capsule may be normal, 
although many of them commonly show degeneration, as evidenced by their 
swollen condition, their granular or hyaline appearance, the presence of 
fat droplets, and the indistinct or vanished nucleus hlany of the cells are 
represented by ragged, irregular fiagments only, and, as has been said, large 
numbers of cells may have dropped off and be seen m the capsular space 
This leaves bare areas in the capsular wall, although the denuded spots may 
be rapidly covered by large numbers of newly proliferated cells, efforts at 
regeneration often being shown by mitotic figures The crescentic masses, 
so commonly desciibed in the Malpighian bodies of acute Bright’s disease, 
are made up, according to some, of masses of these proliferated cells lying 
between the basement membrane of the capsule and the capillary tuft, while 
others (Ribbert) regard the masses as made up of desquamated glomerular 
epithelium 

The capillaries of the glomerulus are often tensely filled with blood that 
may be in thrombus form Cells of uncertain nature, peihaps leukocytes, 
are sometimes seen in great numbers within the lumen A hyaline appear- 
ance of the entire tuft is often noted The cells covering the glomerular 
vessels have undergone the same changes ]ust referred to m connection 
with the capsule At times proliferation has been active, and little more 
can be made out than a compact mass of epithelial cells, with deeply stained 
nuclei The tuft may be pressed to one side of the capsule, the mass of 

' Beitrage zur Uin Med , Senator Festschrift, 1904 
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exudate, blood, and broken-down cells in the capsular space, which exerts 
the piessure, being in the shape of a crescent or half-moon The hyaline 
appearance ]ust refeired to is seen m the kidneys in many acute infections, 
and involves the capillary wall It is particularly noticed m plague 
(Albrecht and Gohn, Dueick, Hamdi) Herzog,^ however, finds the hyaline 
appearance m plague due rather to fibrin thiombi within the glomerular 
capillaries, and seen as well m the afferent and efferent vessels, and even in 
the other vessels, especially those of the cortex Herzog’s illustrations 
and desciiptions seem very convincing as to the inti avascular location 
of these hyaline thrombi He believes them due to toxins rather than to the 
bacilli themselves 

It can readily be understood from a consideration of the glomerular 
changes just described that the plugging of the capillaries with thiombi, 
the filling of the capsular space with exudate and debris, with resulting 
pressure upon the vessels of the tuft and upon the tubules, must result in 
marked disturbance of glomerular function In the glomerular lesion is 
found the mam, although not the sole, explanation of the albuminuria, a 
partial explanation of the oliguria, and perhaps, through the obstruction 
that IS offered to circulation, one of the causes of increase in blood pressure 
Moreover, the circulatory disturbance in the capillaries of the glomerulus 
must contribute to the nutritional and functional disturbance of the tubular 
epithelium 

The glomerular lesions are the only ones seen to any extent in some 
forms of acute nephritis, hence the use of the term glomerulonephritis 
Scailatinal nephritis is often of this type This peculiar invohement of 
the glomeruli alone suggests some selective affinity on the part of certain 
toxic substances for particulai structures of the kidney 

The Tubules — The same ii regularly distributed oi patchy arrangement of 
the diseased areas that Avas noted in the case of the Malpighian bodies is 
seen in a study of the tubules Side by side may be seen tubules of noimal 
appearance and those extensively diseased The cells are sw'ollen, hazy 
or granular in appearance, the nuclei indistinct or invisible In other cells 
the nuclei may still remain, but the brush-hke appearance of the cell has 
disappeared, and it looks hazy or hyaline Fat dioplets are frequently 
seen The lumen of the tubule may be perceptibly nai rowed by the sivellmg 
of its cells, although, at times, the lumen is increased because the cells 
are flattened or more or less disintegrated and then places taken by fiag- 
mentary relics, or they have entirely disappeared or are seen not in their 
proper places but m the tubules, showing all stages of disintegration, even 
to being represented by amoiphous granulai debus or drops of fat Regener- 
ative appearances are occasionally described Red and Avhite blood corpus- 
cles are also seen m greater or less abundance, and casts of different kinds 

The increase m size of the lumen of the tubules may also be due to its 
blocking up by these substances and the damming back of the urine above 
this obstruction These changes are oftener seen m the convoluted tubes 
or in the straight tubes, but may also be marked m the collecting tubes, 
e g , m vmylamin nephritis (Ehrlich, Hemeke), although usually to a 
slighter degree 

* Fibnn Thrombosis in the Glomerular and other Renal V essels in Bubonic Plaaue, 
Manila, 1905 
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In some instances tlie lesions in the kidney are confined to the tubules, 
constituting the so-called tubular nephritis 

The Interstitial Tissue — ^This may fail to show changes Yet usually, 
even m some of the more recent cases, an mfiammatory oedema is shown by 
the widening of the mtertubular spaces Round-cell mfiltiation may occur, 
especially in the neighborhood of the glomeruli Hemorrhagic aieas are not 
unusual The vessels show vaiying degrees of engorgement In cases 
of longer standing, such as perhaps might be termed subacute, proliferative 
changes in the connective tissue may be detected This is sometimes well 
seen m a slight thickening of Bowman’s capsule A study of the kidney 
of acute nephiitis soon convinces one that the term parenchymatous com- 
monly applied IS in reality a misnomer, for in neaily eveiy case definite 
interstitial lesions can be made out, although the mam alterations are 
found m the Malpighian bodies and in the tubules, ? e , in the paienchyma 
The justification for the term diffuse nephiitis, insisted upon by many, is 
thus cleaily seen 

In some instances, especially of acute infections, the striking or even the 
sole change is seen in the interstitial tissue, which may be the seat of an inflam- 
matory oedema, but whose chief feature is the presence, sometimes focally, 
at others more diffusely, of larger or smaller numbeis of cells that have been 
variously desciibed by different writers, but which have been shown by 
Councilman^ to consist in large measure of cells identical with Unna’s 
plasma cells These are large loundish oi oval cells, with a well-stainmg 
protoplasm, a non-vesicular nucleus or nuclei, generally eccentiically placed, 
the nucleus containing deeply staining granules, and with mitotic figures quite 
common The cell may originate from lymphocytes, perhaps at a distance, 
e g ,m the spleen or marrow, is earned to the kidney, whose vessels it leaves 
by virtue of its amoeboid properties, either as a plasma cell or its forerunner 
the lymphocyte, and helps to make one of the striking features of the round- 
cell infiltration m the “acute inteistitial nephritis ” 

The foci m which these collections of lymjihoid and plasma cells are found 
are especially m the boundary zone of the pyramids, m the subcapsular 
region of the cortex, and around the glomeruli The condition was found 
by Councilman in quite a number of cases of infectious diseases of children, 
especially scarlet fever and diphtheria, but has been found m other infections 
and m adults as well Degenerative changes m the epithelium of the tubules 
and glomerular changes may be slight or marked in this form of acute inter- 
stitial nephritis, so that albuminuria and cylindruiia, with other ordinary 
urinary evidences of Bright’s disease, may be very variable as to degree 
The so-called “ lymphomatous nephritis,” with colleetions of cells, reminding 
one of multiple lymphomata, is of a somewhat similar nature, and is seen, 
for example, m the kidneys of typhoid fever 

The changes m organs othei than the kidney are often those of the primary 
disease, e g , an acute infection Dropsical conditions, as m the serous 
cavities, may be found, or there may be the lesions of some complicating 
affection, such as pericarditis or pleuritis In cases of acute nephritis 
lasting over a few weeks hypertrophy of the left ventricle can sometimes be 
made out Henschen^ and his pupils have shown this to be true m a number 
of instances 

’ Transactions of the Association of American Physicians, 1898, xm, 300 

^ Das Herz bei Nephritis, Jena, 1898 
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Symptoms. — From the clinical point of view there are two types of acute 
Bright’s disease The one is chaiacteiized by an abrupt, frank onset, with 
oedema, pallor, headache, and gastiic disturbance, and by such scantiness of 
urine and change m color from admixture of blood as commonly to attract 
the attention even of the patient or the nuise to the fact that there is some- 
thing wrong The second type is less flank m its manifestations, although 
the onset may be sudden, there is no marked oedema or pallor of the 
skin, theie is no complaint of headache, no nausea or vomiting, and the 
urinaiy change is only revealed by a close watching of the amount of 
urine and by its chemical and microscopic study Scarlatinal nephritis 
may serve as typical of the first class, the acute nephritis occurring 
during the course of typhoid fevei or pneumonia is faiily typical of the 
second class 

The fianL form, as has been said, is the one met with in scarlet fever 
In many of the acute infectious diseases, especially when accompanied by 
high fever, a trace of albumin with a few casts can fiequently be found m 
the mine This is true of scarlet fever As the fever subsides the casts 
and albumin disappear and the urine is practically normal This so-called 
febiile albummuiia of the first few days of scarlet fever is not meant The 
true scarlatinal nephritis is moie apt to occur during convalescence The 
temperature may have been noiinal foi several days, desquamation is well 
advanced, and a complete and prompt return to health seems in sight 
The child may be up and about and may have been allowed considerable 
freedom in the way of food Perhaps, as the result of indiscretion in diet 
or of careless exposure to cold or of needless overexertion, the acute inflam- 
mation of the kidneys is excited Yet in many cases there has been no re- 
laxation of the vigilant caie on the part of nurse or physician, the patient is 
still in bed, still on restricted diet, and an appaiently favorable convalescence 
during which every known precaution against complications has been exer- 
cised, IS rudely interrupted by the renal disease Although it is, perhaps, 
more apt to appear following the severer attacks of scarlet fever, it is not 
infrequently seen after mild, even ambulatory cases 

While the order in which the symptoms make their appearance vanes 
m different cases, and while there are many deviations from the type, as 
here described, it may be said that the three striking features, at least the 
three features that are most prominent early m the disease, are oedema, 
uraemic manifestations — especially headache, drowsiness, and disturbance 
of the stomach — and the marked change in the mine 

The cedema may come on with remarkable rapidity The child’s face in 
the morning may be seen to be puffy, the eyelids swollen, these appearances, 
vith the obliteration of the wrinkles, the pallid, pasty color, and the wateiy 
eye, causing a peculiar apathetic, expressionless look that is quite chaiac- 
teristic The same oedematous condition may be found on the backs of 
the hands, over the lumbar vertebrse and sacium, constituting the “lumbar 
pad,” and m the loose scrotal tissue The oedema at fiist may be rather 
firm and does not pit readily This oedema may never become extreme, 
but it IS enough at once to attract the attention of the observant physician or 
nurse, especially as it is in such striking contrast to the previously normal 
or even emaciated appearance In some instances it progresses and dropsical 
accumulations are found, not only in the legs, back, face, in fact, m all the 
subcutaneous tissues, but in the peritoneal, pericardial, and pleural cavities 
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as well, tlie patient presenting the waterlogged pictuie so commonly seen in 
the anasaica of chronic parenchymatous nephritis 

While dropsy an acute scarlatinal nephritis is usually quite general, it is 
sometimes capriciously fugitive, shifting foi no assignable reason from one 
part of the body to another, and it will often show a tendency to shift with 
the position of the patient, and be most marked m the dependent poitions 
of the body In patients m bed it can often be detected over the lowei back, 
when not noticeable in the extremities In certain rare instances the 
fluid collects m the serous cavities to a much moie marked degree than in 
the subcutaneous cellular tissue, the latter being entirely free from unnatural 
accumulations, so far as can be determined by external examination Cases 
of oedema without albummuiia, following scarlet fever, are occasionally 
seen They were early desciibed by Hamilton, Philhpp, Goodak, Henoch, 
Bartels, and later by several others, but the coiTectness of the observations 
of Phillipp^ of a remarkable series of sixty such cases, may be justly ques- 
tioned One such case has come under personal observation Most of 
these cases resemble nephritis in all respects, although without the ordinary 
urinary accompaniments Albumin and casts, m some instances, have 
appeared later Autopsies in some have shown an underlying condition of 
nephritis * 

Cadet de Giassicourt reported cedema as preceding the albuminuria by 
three days Biault,® nho cites this case, emphasizes the fact that careful 
daily examinations of the urine of scailatinal patients rvould reveal much 
irregularity m the older of appearance of symptoms and uiinaiy findings 
OEdema may exceptionally appear before albumin, casts and blood may 
precede the albumin, while in other cases albumin may be jriesent many days 
before oedema is noticeable The onset of acute nepluitis may therefore 
be more insidious than we aie accustomed to regard it, cyhndiuiia, hiema- 
tuna, and albuminuria, perhaps, being present for a consideiable time before 
cedema, headache and vomiting give frank announcement of the inflamma- 
tion of the kidney 

This fluid mtei feres more or less with the functions of various oigans, 
e g , of the stomach and intestine, rvhose walls may be cedematous, oi of 
the lungs, as when the abdominal and pleural cavities contain much of the 
tiansudate and the free play of the lungs is interfered with by the pressuie of 
the suirounding fluid GEdema of the glottis, foitunately comparatively rare, 
may be serious or even fatal QSdema of the uvula may be annoying and 
extremely alarming to the patient, who is constantly haiassed by the iirita- 
tion m the back of the throat and by the ineffectual attempts to get rid of it 
by coughing or by swallowing Some of the cerebial symptoms, such as 
headache and apathy, may be in part explained by cerebral cedema, the 
“wet brain” being often found at autopsy 

The itrine is scanty A few ounces only may be passed m twenty-four 
hours, and complete suppression may occur There may, however, be a 
frequent desire to urinate and a somewhat painful vesical tenesmus may 
be present, only a few drops being squeezed out with each effort The 
physician at times, fearing some accumulation of urine in the bladder, 
passes the catheter, but finds the bladder empty, or succeeds in getting 

* Cited by Frenchs •> Cf Henoch, Berl Uin Wocli , 1873, No 50 

^ Brault in Charcot’s Traitc de Mcdecine, 1894, v, G80 
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2 or 3 cc , he finds it is a true lenal suppression This may continue for 
man}”^ hours, and still recovery be possible The wiiter has known anuria 
to last sixty liouis, in the case of a child who ultimately recovered Rosen- 
stem saw anuria of three days, Riegel of ten The urine that is passed is 
turbid, smoky, reddish, biowmsh, or flesh-colored, usually acid, and deposits 
a heavy sediment If the urine be alkaline, a relatively small amount of 
blood gives it a bright-ied color (T^'son) The specific gravity of the 
concentrated urine is at first high, often over 1020 or even 1030 There are, 
however, many exceptions to this lule, foi, in some instances, although the 
amount of urine is gieatly diminished, tlicie is such a paucity of solids as to 
keep the uime down to a specific gravity of 1018 oi loner Albumin is 
present in laige amount, even to 1 per cent , or, in rare instances, more 
The daily loss seldom exceeds 20 giams, although Dickinson sets 35 grams 
as the limit The peicentage of solids, uiea, chlorides, phosphates, is 
increased, although the total output for twenty-four hours, owing to the 
scantiness of the urine, is less than normal Bartels noted, what has lately 
attracted much attention in connection with the dechloridation treatment 
of nephritis, that the chlorides rvere diminished, especially m cases attended 
by dropsy 

The microscope shows that the sediment already referred to is made up 
largely of red blood corpuscles, epithelium, casts, uric acid crystals, and 
amorphous urates The red cells may be well preserved or broken down 
into a reddish-brown, granular detritus Shadow corpuscles are numerous 
White corpuscles, and, as Senator has shown, many of the mononuclear 
type, are seen Epithelial cells aie abundant and casts of vaiious kinds are 
found At first blood casts and epithelial casts are especially numeious, 
but soon hyaline and granular forms aie seen, and fatty casts, as well as 
waxy casts, may be met No one form can be regarded as characteristic of 
an acute inflammation, although emphasis may perhaps be rightly placed 
on the significance of the large numbers of blood casts and epithelial casts m 
the earlier stages While casts in the albuminous urine of acute nephritis 
may perhaps be lacking m lare instances, care should be exercised m making 
such a statement, for often the absence of casts is to be explained by the early 
decomposition of the urine, especially if collected in an unclean receptacle 
in hot weather The destructive digestive action upon casts of alkaline 
urine, and particularly of alkaline urine full of bacteria, should be remembered 
before one declares that the urine of a patient is free from casts Cases with- 
out casts are, however, occasionally recorded, as by Dickinson 

The molecular concentration of the urine is increased, as is its electric 
conductivity The freezing point is, therefoi e, lower than normal, z e , 
^ farther removed from 0° C The freezing point of the urine, however, is 
subject to wide variations Theie is retention of solids, e g , urea, phos- 
phates, and chlorides, and this retention, especially of salts like the chlorides, 
should bring the freezing point nearer 0° C , as it sometimes does But there 
may be such concentration of the urine, owing to deficiency of water, that the 
freezing point may be lower than normal, i e , it may be below — 2 3° C 
A frequent phenomenon m disease of the kidney is the inability to pass 
a concentrated urine The passage of an abnormally dilute urine occurs, 
constituting the hyposthenuria of Friedrich Muller ^ Hyposthenuria is 


‘ hoc cit , p 71 
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seen not alone in chronic interstitial nephritis, but also in acuter foims, 
especially when there is glomeiulai involvement, as in the form under con- 
sideration Unless h^posthenuiia be counteracted by polyuria, lenal insuffi- 
ciency must result This condition is often seen early in acute nephritis, 
and although the urine is diminished in amount, yet it may contain but a 
small amount of solids, be of low specific giavity, and have a freezing point 
nearly that of the blood 

After what may be called the initial shock of the disease, the urine becomes 
somewhat more abundant, less dark and smoky colored, its percentage of 
albumin less, and the casts more varied in their character, although the urine 
is still scanty, still bloody, and still iich in albumin and casts It recoiery 
ensues, one of the earliest signs is an increased output of urine, polyuria may 
ensue, the urine becoming paler and of lov er specific gravity, often much lov er 
than normal If oedema has been extreme and there is a rapid subsidence 
of it, the amount of urine as convalescence is established may be excessive 
and the specific gravity as low as 1010 oi 1005 Dickinson icports having 
seen 240 ounces m twenty-four hours The albumin and casts gradually 
disappear, although spasmodic outbursts of albuminuria and cyhndnina 
may be noted, often for weeks Johnson believed that the retuin of the 
natural color of the urine and the disappearance of the albumin occurred 
simultaneously, and that a practised observer might judge vith some 
degree of accuiacy from a glance at the coloi of the secretion as to its freedom 
from albumin, the urine having an unnaturally white appeal ancc so long as 
the albumin continues, and recovering its usual sheiry tint when it returns 
to its normal composition ^ Red blood corpuscles may be found at times 
long after the albumin has finally disappeared (Rosenstem) 

A pre-alb ummuric stage of acute Bright’s disease has been described 
by Blahomed, in which the coloiing matter of the blood may be found m 
the urine by the Weber test with guaiacum, although red coipuscles may not 
be found This obseivation is not generally confirmed Rosenstem says 
hyaline casts are often m the urine several days befoie albumin 

Many of the symptoms that are non to be described are cleaily of toxic, 
i e , ^vrmm^c origin The most frequent are headache, mental apathy, nausea 
and vomiting Instead of classifying certain symptoms as specifically uriemic, 
the phenomena are described under the heads ot the various organs or systems 
showing derangement 

Nausea and vomiting are fairly common symptoms They may come on 
so soon after the occurrence of the albuminuria and dropsy as to raise the 
question of their ursemic origin, they are at times so nearly coincident vitli 
the retention of urine as to make one think of the existence of a toxin pro- 
ducing at the same time the lesion m the kidney and the disturbance of the 
stomach, perhaps through its nervous mechanism, rathei than a retention 
toxpemia through faulty elimination attending urinary suppression In 
other cases — m most cases — there is a lather close i elation between the 
amount of urine secreted and the severity of the gastric disturbance Within 
the first few days, when perhaps less than five or six ounces are passed, 
there is complete anorexia, nausea, and prompt rejection of food, drink, 
or medicine that may be put into the stomach The tongue becomes coated 
and drj , stomatitis resembling that of scurvy has been described There 

‘ Q Johnson, Diseases of the Kidney, 1852, p 87, 
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IS a foetid odor to the breath, at times suggestive of urine This urinous 
odor may be detected in the vomitus The bowels may be constipated or 
loose, diarrhoea being oftener a late than an eaily manifestation Vicarious 
elimination through the stomach and bowel is regarded by many as an 
explanation of the vomiting and the diarrhoea, the urinous odor of the 
vomitus being held to be due to urinous constituents eliminated by way 
of the mucous membianes of the stomach perhaps after they have been con- 
verted into ammonia or ammoniacal salts Senator believes the peculiar 
odor to the breath as well as to the stomach contents is due to trimethylamm 

There is rarely much fevei Occasionally an initial chill or chilliness will 
be followed by quite a sharp use to 102°, oi even more Oftener the 
temperature even at the onset will be less than 100°, or even normal It is 
not correct, however, to regard acute nephritis as an afebiile disease, for, 
in manjr cases, careful observations will show a slight rise The fever 
rarely lasts more than a few days, unless inflammatory complications or 
uriemic convulsions wutli coma occni Leube* saw no case of nephritis 
with fever during an entiie decade, and then saw several in succession that 
were febrile 

The pulse increases in rapidity and often even quite early has a hard, 
high-tension quality, showing a rise m blood pressure In other cases a 
slow pulse may be present throughout In fact, some regard bradycardia 
as quite characteristic of acute Bright’s disease Often even by the end of 
a month a definite enlargement of the left venincle can be made out, and 
with the loudness of the first apical tone and the sharpness of the aortic 
second, make it clear that the vascular tension is high, a fact readily con- 
firmed by the sphygmomanometer Dilatation may occur at any time 
These cardiovasculai changes, however, are not to be detected in all cases, 
although a sharp aortic closure is common Fiiedlander found the heart 
at some autopsies on scailatinal nephritis to be increased 50 per cent 
m weight, yet often there was no inciease As convalescence ensues, the 
pulse may become quite slow^ and intermittent or even irregular Per- 
manent cardiac derangement after acute nephiitis is rare, unless infectious 
cardiac complications have occurred Occasionally one sees a moderately 
hypertrophied heart m adult life, where from the history one wmuld sus- 
pect an acute nephritic origin ^ 

The causes of the cardiovascular changes in nephritis will be elsewhere 
discussed Summarized, the theories that apply m acute nephritis are 
(1) obstruction to renal capillary circulation (glomerulonephritis) (2) 
Irritation from chemical substances m the lilood, acting on the heart itself, 
causing constriction of peripheral vessels, with rise in blood pressure 
(3) Increased volume of blood, z c , hydriemic plethora 

The sJan is dry If oedema is excessive, it may be glossy and looks 
unnaturally thin and transparent Pruritus may lead to scratching and 
infection, the traumatic lesions produced m this way may cause local or 
quite diffuse inflammation of the skin and subcutaneous tissue, or genuine 
erysipelas Papular and erythematous eruptions sometimes occur, presum- 
ably to be classed under the head of the toxic deimatoses A few times wuth 
uraemia a white frost-hke deposit of urea has appeared on the skin 

' Diagnostic der inneren Kmnkheiten, 1895, i, 322 

^ On the cardiac changes m acute nephritis see Henschen, Ueber das Herz bev 
Nephritis, Jena, 1898, 
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The hhod is that of secondary anieniia, the reduction in hainioglobin 
being more marked than that of the red corpuscles The anaemia in many 
cases IS more apparent than real, the seeming loss m erythrocytes and 
haemoglobm being due to the increase m the water of the blood, which is 
therefore diluted or hydraemic The specific gravity of the serum is stated 
by Christison to be as low at times as 1019, instead of the normal 1030 
But a real blood deterioration takes place m all cases of longer standing, 
as IS seen m those patients who during convalescence, when oedema and 
albuminuria have disappeared, aie still found decidedly anaimic The 
pallid, pasty appeal ance of acute nephritis is due, m part, therefore, to a 
genuine loss m erythrocytes and haemoglobm, but also to a thinning of the 
blood in the vessels, and to the spreading out of the capillary vessels over 
an increased area, caused by the oedematous swelling The molecular 
concentration tends to be increased, but there are great modifications of this 
rule, as also in the case of moleculai concentration of the urine An 
increase m oedema or of anaemia generally lessens the molecular concentra- 
tion of the blood, and the freezing point under these circumstances may be 
normal, — 0 56° C or even less than this, e g , — 0 54° C 

Hemorrhages are relatively rare in acute nephritis, although nosebleed is 
sometimes seen and occasionally hemorrhages m the retina aie noted In 
the cases with purpuric mamfestations to which reference has been made in 
discussing the etiology, the renal condition appears to be secondary, the 
purpuric lesions or the erythematous nodes distinctly antedating the albumin- 
uria A scorbutic-like stomatitis and gmgivitis have already been men- 
tioned 

Respnato^y symptoms are usually due to a bronchitis or to oedema of the 
lungs and bronchi (Edema of the lungs in nephiitis is, howevei, quite often 
cardiac in its origin, although primarily to be ascribed to the kidney, whose 
inflammation is the cause of the cardiac incompetency The combination 
of bronchitis and pulmonary oedema may result m vhat has been termed 
“serous pneumonia” True lobar pneumonia is rare as a complication, 
bronchopneumonia somewhat more frequent Dyspnoea may be uriemic or 
cardiac m origin, due to the extensive bronchitis and oedema, oi may depend 
largely on the presence and pressure of accumulations of fluid m the peri- 
cardial, pleural, or peritoneal sacs True intercurrent pleurisy is not so very 
rare Cheyne-Stokes breathing is often a manifestation of urfemia Asth- 
matic attacks are apparently at times uraemic or at times cardiac m chaiacter 

Headache is frequently an early evidence of nephritis As uraemic intoxi- 
cation becomes more pronounced, it may be a most distressing, almost 
unbearable, condition Dizziness and tinnitus may be other manifestations 
Not a few patients grow apathetic, dronsy, eien stuporous, or comatose, 
v itliout convulsions The mind may be clouded and delirium of a lov and 
muttering type or of a iMlder character may manifest itself Amain osis and 
retinitis are rare as compared to their frequency m chronic interstitial neph- 
ritis, although they are occasionally seen Ursemic deafness is rare, although 
met with Uioevnc palsies, also, while occurring, are infrequent as com- 
pared to their frequency in chronic nephritis Amaurosis, retinitis, and pal- 
sies are more apt to occur m the acute cases that have lasted some time and 
that might be said to be m the subacute stage 

Convubions rarely occur until the condition has lasted for several days 
or weeks They are of the epileptiform character, and are usually preceded 
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and in a sense heralded by severe headache, vomiting, epigastric pain, with 
increase in pulse tension, and perhaps muscular twitchmgs Coma may 
follow the attack, and is particularly apt to supervene on several attacks that 
follow one another in rapid succession In some cases the torpor and drowsi- 
ness may pass into a coma, perhaps fatal, without there being any convulsion 
These cases are more often those in which an early nearly complete suppres- 
sion of urine has occurred They resemble m some respects more the to\se- 
mia of anuria than that of true uraemia, as seen in cases of several weeks’ 
standing ^ 

General malaise, with more or less aching in the limbs, is apt to be present, 
particularly when there is much fever at the beginning There is often pain 
m the back, of a dull aching character At times it may be severe enough 
to justify Basham’s description of an “urgent aching pain across the loins ” 
It is rarely severe, however, and has none of the characteristics of the pain of 
renal colic Bayer’s observation that he had never m acute nephritis seen a 
retraction of the testicle or the radiation of pain along the ureters has been 
generally confirmed Even the passage of blood m the shape of clots is so 
rare that pain from this cause partaking of the eharacter of ureteral colicky 
pain IS almost never noticed 'There may be some tenderness on pressure in 
the loins over the region of the kidney Vesical tenesmus with some slight 
urethral burning during micturition may be annoying, but is seldom very 
painful Concentration of the uiine may explain in part, at least, the fre- 
quent and burning micturition There is sometimes complaint of pain in the 
epigastrium, aside from the uneasiness and discomfort attending the nausea 
and vomiting Headache may occur early, and may be severe If the 
brusque symptoms of the initial period pass away, headache is apt to lessen, 
at least temporarily, but the onset of later ursemic convulsions may be 
heralded by a recurrence of se\ ere headache 

Nephntis from Cold, Neplinhs a Fngore — While one can hardly agree 
with Bayer or Stewart when they say that the most common cause of inflam- 
mation of the kidney is exposure to cold and wet, one must admit that at times 
a very definite influence of cold is seen in producing acute Bright’s disease 
Lassar’s experiments on lower animals seem to show the positive influence of 
cold in this direction It is apparently not so much cold alone as prolonged 
or repeated exposure to cold and wet, coupled with exhaustion, starvation, 
and the excessive use of alcohol 

Clinically, nephritis of this type resembles very closely the type seen m 
scarlet fever 'The onset is usually abrupt, the oedema frankly generalised 
and the urine rich in albumin, casts, and blood Chilliness, with some rise of 
temperature, may be present, and there is a dull pain in the loins Lecorche 
claims to be able by palpation to make out an increase in size of the kidney 
This IS certainly exceptional Urasmic headache, apathy, nausea, convulsions, 
or coma may or may not be pronounced Some of the cases are more insidi- 
ous in onset, and m their long-drawn-out course might be classed as subacute 
or even be said to merge imperceptibly into the chronic parenchymatous 
form Becovery from acute nephritis due to cold is the rule, although it is 
often a matter of many weeks or even months Bartels saw a recovery after 
a duration of one year 

' For a good discussion of the differences between urfcmic and anunc intoxica- 
tion phenomena, see Ascoh, Die Urcerme, 1903, p 144 et seq 
VOL VI — 9 



130 


DISEASES OF THE KIDNEYS 


Alcoholic excess is a factor in the production of both acute and chronic 
nephritis Strumpell describes cases as occurring in the heavy beer drinkers 
of Bavaria, particularly in the obese and after exposure to cold The oedema 
in these cases was pronounced, and made its appeaiance rapidly, the urine 
was scanty and heavily albuminous, while casts weie plentiful, blood was 
absent, and the urine was not smoky oi even turbid In the instances m 
which alcohol appears to be the exciting cause there is commonly a history 
of a definite, usually prolonged period of excessive drmkmg rather than of 
habitual indulgence, or some debilitating condition, such as tuberculosis, 
heart disease, or amemia, has already been present The onset is often rather 
insidious than outspokenly active, and the course of the disease borders on 
the subacute or chronic parenchymatous, the cardiovascular changes not 
being a striking feature 

In many of the infectious diseases, as has been said, there is a form of 
nephritis differing in its clinical behavioi fiom that met with in scarlet fever 
The difference is seen in the more insidious onset, the lack of oedema or 
its comparatively slow and only slight development, in the absence of 
pronounced headache, nausea, and vomiting, and in the rarity of marked 
hsematuria and scantiness of urine In many of these cases, too, the symp- 
toms of nephritis are lost in those of the primary disease that is still at its 
height, and they do not stand out prominently against the background of 
symptomless convalescence as in scarlet fever While the symptoms of 
acute nephritis as it occurs in connection with a given infectious disease are 
not so pathognomonic as to enable one from the clinical manifestations 
alone to recognize the organism that is at fault, there aie yet certain features 
which are rather characteristic It is possible that in the future the clinical 
diagnosis will be more accuiately made, as the lines of differentiation 
between forms etiologically distinct arc more sharply diawn Even at the 
risk of repeating some things aheady said undei the head of etiologj”^, an 
outline of facts will be given concerning some of these varieties of acute 
nephritis 

By this form of acute nephritis is meant something different from the so- 
called febrile albuminuria that is so commonly seen m most acute infections 
This trace of albumin wuth an occasional cast or led blood coipuscle is with- 
out accompanying clinical symptoms that can rightly be ascribed to renal 
change, and is due to the acute degeneiation of the renal parenchyma — the 
cloudy sw'elhng Some, of course, regard this as inflammatory, and speak of 
this condition as a tubal nephritis, as often an initial stage of a moie pro- 
nounced exudative inflammation But, clinically, quite a shaip line must he 
drawm betw^een this condition which is coincident wuth the existence of the 
fever, and the form that may occur either at a time wdien the fever is present 
or has passed This is accompanied by symptoms due to defective renal 
function, and by characteristic urinary findings, its existence usually long 
outlasts the duration of the primary specific infectious disease 

In typhoid fevei , acute nephritis may be an early occurrence, constituting 
the so-called ienal typhoid The albumin, cylinders, and blood m the urine, 
the temperature, gastric disturbance, headache, and mental apathy ma> all 
seem dependent on the nephritis, and the infection wntli the typhoid bacillus 
may not be recognized until rose spots, enlarged spleen, positive Widal test, 
or cultivation of the germs from the blood make it clear that the nephritis 
w'as but an early result of the typhoid infection 
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More commonly the inflammation of the kidneys occurs during the height 
of the fever or just as convalescence seems in sight There is rarely any 
appreciable increase in temperature, or complaint of pain on the part of the 
patient CEdema is commonly lacking or is very slight indeed It is only by 
the frequent routine examination of the urine that the existence of the compli- 
cation IS recognized Albumin and casts are abundant, blood is present m 
varying quantities These urinary findings may last for from several days 
to many months Rosenstein quotes the history of such a patient, m whom 
there was first the ordinary febrile albummuna, then as convalescence was 
approaching, the occurrence of the typical urinary findings of acute nephritis, 
very slight oedema, some hydrothorax, ivith lecovery aftei six months In 
such cases the outlook for recovery is generally fairly good, although there is 
not only the original disease to contend against, but there is the added danger 
of urfemia and such complications as pneumonia or serositis Chrome 
nephritis is believed to have its origin occasionally m such cases, and it is 
possible that overlooked nephritis, not onlj’^ during typhoid fever, but 
during other acute infections, may be the explanation of not a few cases of 
chronic Bright’s disease of obscure origin 
Diphtheria so commonly produces a tiace of albumin in the urine that 
before the days of the Klebs-Loeffler bacillus and reliance upon its detection 
in the faucial exudate as a means of diagnosis, the albuminuria — febrile 
albuminuria — was looked upon as of considerable value, and as favoring a 
diagnosis of diphtheria rather than a simple tonsillitis A true acute nephritis 
is by no means a rarity m diphtheria Occurring early during the height of the 
disease, or as the fever is subsiding, it is manifest by the diminished urine, 
that, while perhaps clear and only slightly discolored from blood, is yet 
richly albuminous, often even richer than in scailatmal nephritis Casts 
and renal epithelium are present m abundance CEdema is absent or is mild 
in degree Uraemia may be slight or more rarely severe Recovery is the 
rule Diphtheric nephritis is usually tubular 
Febrile albuminuria is found in nearly every case of croupous pneumonia 
when careful search is made A few casts can also be found True nephritis 
is found m 1 7 pei cent of cases (Rosenstein) It lasts for a few to many 
weeks, and usually ends in recovery The examination of the urine is usually 
the only means of making a diagnosis, as the frequent lack of oedema, of 
frank uriemic symptoms, and of increase in blood pressure gives no hint of 
the existence of a renal complication It is easy to mistake an acute exacer- 
bation of a chronic nephiitis, or a previously existing acute nephritis com- 
plicated by a pneumonia, for a nephritis excited by the pneumonia unless the 
prior condition of the patient is known or can be elicited from the history 
Accompanying influenza or in the postfebrile period after influenza an acute 
nephritis with albumin, casts, and blood may be seen Qidema may or may 
not occur Blood pressure is slightly increased Recovery is the rule, 
although in some instances there aie for a time marked oliguria, renal 
insufficiency, and resulting toxic symptoms that may prove fatal 

Of the eruptive diseases besides scarlet fever, typhus fevet and smallpox are 
the ones most likely to have complicating acute nephritis It may appear m 
variola at any stage of the disease Some of the cases seen m the stage of 
pustulation are probably cases due to some other microorganism than that 
of smallpox, i e , to a secondarily infecting germ, e g , the streptococcus 
or staphylococcus Varicella is very raiely a cause of nephritis Vaccination 
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IS occasionally blamed for a nephritis, but apparently only when some pyo- 
genic germ accidentally gams entrance through the vaccination wound can 
vaccinia be regarded as the cause of Bright’s disease A ceitain number of 
cases have followed measles, although the number is small when compared 
to scarlet fever Kahlden is quoted % Frey tag as saying that in the nephritis 
of measles albumin may be lacking, although the other abnormal constituents 
of the urine, the oedema and the uriemia, may be present 

Reference has already been made to the causal influence of malaiia m the 
production of nephiitis Albuminuria Avithout othei evidence of renal 
involvement is very common during or soon after a malarial paroxysm In 
the true acute nephritis oedema is the rule Albumin and casts are abundant, 
and there is usually considerable blood While most of the patients lecover, 
fatalities may result or a chronic nephritis may follow 

Acute nephritis m the course of erysipelas is recognized by the ordinal y 
urinaiy findings Recovery is the rule 

In rheumatic fever acute nephritis is rare, although m the purpuras, often 
classed as rheumatic, it is sometimes seen with marked oedema, hasmaturia, 
and uraemia, and is a most serious complication The acute rheumatic 
endocarditis is laiely accompamed by nephritis The same cannot, however, 
be said of the ulcerative endocarditis, during wliieh, as duimg septicwmia 
unaccompanied by endocarditis, an acute inflammation of the kidneys may 
be lighted up and run a viiulent course Embolic nephritis in the course of 
ulcerative endocarditis is often seen accompanied by blood, albumin, casts, 
and often attended by definite lumbai pain Some cases of acute nephritis 
occurring during sepsis are followed by chronic indurative nephritis, a 
sequence the more easily undeistood when one considers that in streptococcus 
and pneumococcus infections interstitial changes are especially pronounced 
With acute staphylococcus infections epithelial degenerations are said to be 
commoner ^ Blood pressure may be low 

The acute nephritis occurring during the course of pulmonary tubercu- 
losis may or may not be accompanied by oedema and by blood in the urine 
hlany of these cases are on the borderline of the chronic parenchymatous 
form and show diminished urine, albumin, casts, and oedema Amyloid 
changes in the kidney may cause a picture resembling that of acute Blight’s 
disease Such an acute nephritis is always a seiious complication in 
tuberculosis, and often hastens a fatal teimmation Uriemia and caidio- 
vascular changes are unusual In the nephritis accompanying tuberculosis 
the heait is apparently normal m nearly all cases ^ Senatoi and Mullei 
find this same lack of cardiac hypertrophy 

In Asiatic cholera theie is ohguiia In seveier cases there is anuria which 
may last for hours or days What urine is passed is ooncentiated and con- 
tains an abundance of renal epithelial cells m various stages of degeneiation, 
and often some albumin and a few casts In some cases of choleia the urine 
IS heavily albuminous and contains large numbers of casts, red blood cor- 
puscles, epithelial cells and debris Indicaii and diacetic acid may be present 
This form of nephritis is believed to be a strong contributory factor in the 
causation of the headache, convulsions, coma, and death that often follow 
at the end of a few days Dropsy is rare Recovery after anuria of seven 

' Sluller, loc cit , p 

= Walsh in Third Annual Report of the Henry Phipps Institute, 1905-1906, p 357 
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days IS exceptional The kidneys in cholera are reddish or bluish red in 
color, and show an intense congestion The chief change is a marked degen- 
eration of the tubulai epithelium, nuclei and cell body often being repre- 
sented by granular detritus, which with casts and blood corpuscles may be 
found m the tubules Even m cholera patients who die within a few hours 
from the onset of choleraic symptoms distinct degenerative changes are to 
be noted m the epithelium of the convoluted tubules The glomerular 
changes consist chiefly in extreme engorgement of the capillaries The renal 
changes are probably toxic m origin, although the influence of loss of water 
with resulting concentration of the blood and of venous stasis from extremely 
weak heart action are factors that must enter largely into the causation of 
choleraic nephritis 

Bamberger, Litten, Aufrecht, and others have described a primary acute 
nephritis Strumpell also lefeis to it It is frank m onset, with chilliness, 
some fever, pain m the back or in the extremities, headache, nausea, and 
cedema The spleen is said at times to be enlaiged The urine is scanty and 
contains albumin, casts, and blood After days or weeks recovery usually 
ensues, although occasionally death or a chronic form of Bright’s disease 
results For this so-called primary or idiopathic nephritis no cause is dis- 
coverable Presumably some unrecognized infection oi intoxication will 
explain the majority of the cases The history is sometimes suggestive of 
such an origin, showmg a preceding sore throat, catching cold, or supposedly 
trifling febrile disturbance 

The relation of syphilis to acute nephritis has already been discussed 
Albumin and casts with oi without cedema give the clue to the diagnosis 
Mercury is regarded as occasionally causing it 

The Kidney of Pregnancy — During pregnancy renal changes are often 
met with that are accompanied, as a rule, by abnormal urinary findings, and 
at times by recognizable clinical symptoms These lesions of the kidney, 
because of ceitam anatomical pecuhaiities, of the uncertainty as to their 
inflammatory nature, and because of the atypical accompanying clinical 
manifestations, are not generally classed as nephritic The tendency to-day 
is to speak of this kidney as the “kidney of pregnancy ” It is to be 
remembered that the woman already the possessor of an mflamed kidney 
may become pregnant as well as that the pregnant woman may have acute 
Bright’s disease An already existing, although previously unsuspected, 
nephritis is liable to become aggravated under the influence of pregnancy 
These instances of true nephritis with or without uraemia are not to be 
classed with the so-called kidney of pregnancy 

Anatomically, such a kidney is increased m size Its color is often lighter 
than normal In consistency it is somewhat soft The changes are almost 
entirely in the convoluted tubules of the cortex, interstitial changes are 
absent, those in the glomerulus are generally slight Virchow pointed out 
fat emboli m the glomerular vessels The lenal epithelial cells are swollen 
and distorted, filled with fine granules and show varying degrees of fatty 
degeneration It is largely owing to this fatty change that the light color of 
the organ is due Sometimes the cells show extensive necrosis, this is often 
irregularly distributed throughout the kidney, ^ e , patchy Casts may be 
seen m the tubules, especially those of the medullary portion, m which posi- 
tion the parenchymatous changes already described are generally but slightly 
advanced 
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The explanations offered foi the origin of the kidney of pregnancy are 
varied and in a measure largely speculative They may be conveniently 
classed as (a) mechanical, i c , pressure, (b) toxic, (c) bacterial, (d) a 
combination of these thiee causes 

That there is piessure upon the ureters, the renal vessels, and even upon 
the kidney itself is shown by numeious autopsy findings The greater tend- 
ency of this particulai lesion of the kidney to appear m primiparse is explained 
by many as due to the greater frequency of those conditions that would 
favor an mciease of pressure, viz, twin pregnancy, hydramnios, contracted 
pelvis, and firm unyielding abdominal walls ^ The occurrence of eclampsia 
after the emptying of the uterus and the apparent lemoval of the cause of 
pressure may, perhaps, be explained on this theory, as suggested by Webster,^ 
by the plugging of the pelvic opening for two or thiee days’ postpartum by 
the still large uterus His frozen sections showed the possibility of ureteral 
pressuie from this cause 

The toxw theory first brought prominently forward by Virchow,® m 1848, 
explains the lesions m the kidney as due to the irritation of the renal cells by 
toxins in the blood, the result of increased, perhaps faulty, metabolism, with 
poor elimination The mother has not only to provide for the proper per- 
formance of the complete metabolic process for herself, including elimination, 
but for the fetus — sometimes two fetuses — as well The prejudice of even 
the civilized pregnant woman against ordinary cleanliness of the skin because 
of fear of catching cold, her aversion to exercise particularly m the later 
months of pregnancy, and especially in the open an, the frequent obstinate 
constipation, the faulty performance of function on the part of the stomach, 
sluggish action of the kidneys — these are some of the explanations offered 
for the accumulation of an undue amount of toxic material in the blood 
of the pregnant woman, which substance may harm the delicate renal 
parench} ma 

Bactena have not been found with enough uniformity m these cases to 
make one feel that they play any very important role m the causation of this 
condition, although bacteiial invasion of the blood or unusual bacterial 
activity m the alimentary tract might easily be conceived of as contributing 
to the condition of toxiemia 

One IS perhaps justified m regarding the renal changes that resemble 
those of degeneration as chiefly due to toxic conditions, although the influence 
of mechanical obstruction to the ureters or the renal vessels m interfering with 
the nourishment of the renal cells, and with their function of elimination is 
certainly not to be overlooked 

The clinical manifestations vary from a trace of albumin, with a few casts, 
m the urine, but no subjective symptoms of toxiemia — a condition that is 
regarded by many as rather physiological than pathological, especially m the 
last weeks of pregnancj' — to a heavily albuminous urine, containing casts 
and blood, and subjective symptoms suggestive of most profound toxiemia, 
and culminating oftentimes m an eclamptic explosion The urine, when this 
condition is at all advanced, is usually somewhat scanty, turbid, the specific 
gravity averaging higher than normal Albumin is present and may be 
excessive m amount Casts generally of the hyaline or granular varieties are 

* Halbertsma, Ceniralbl f d med Wissenschaft, 1871, No 27 

^ Text-book of Obstetrics, p 314 ^ Gesammelte Abhandlungen, 1856, p 778 
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pteSeni:, as well as some red blood corpuscles, a few leukocytes, and renal 
epithelium m various stages of degeneration 

(Edema is commctn not only m the dependent portions of the body, as the 
legs, where pressure on the return circulation might in a measure account 
for it, but in the face, the hands, the back Sometimes a pallor gives the 
patient the pasty look seen in typical cases of parenchymatous nephritis 
Symptoms of toxsemia are more or less pronounced and resemble those com- 
monly described as uisemic Among these may be mentioned headache, 
dizziness, sleeplessness, apathy, dimness of vision amounting at times to 
amaurosis, nausea and vomiting, epigastric uneasiness or even severe pain, 
unusual dyspnoea, perhaps diarrhoea oi obstinate constipation These may 
be the forerunners of an epileptiform seizure, occurring in the later months 
of pregnancy, dm mg labor, or in the first few days thereafter If the condi- 
tion reaches the stage of eclampsia, the outlook is extremely serious for both 
mother and fetus, about 25 per cent of the mothers dying, and a larger 
percentage of the children If the attack passes away, recovery may ensue 
promptly, the urine rapidly clearing and the unpleasant symptoms vanishing 
Aufrecht had a patient in whom after eclampsia the urine promptly became 
normal, and, the patient dying fiom another cause within five days, the 
kidneys were found in tins short time to have undergone complete restora- 
tion, no pathological lesion being demonstrable 

The diagnosis of the kidney of pregnancy is usually a simple matter if the 
physician have knowledge of the condition of the urine at the beginning of 
pregnancy Otherwise, he must consider whether he is dealing with a renal 
congestion, a chronic nephritis with the added element of congestion, or an 
acute nephritis A positive diagnosis is at times impossible Simple con- 
gestion rarely gives the large amount of albumin found in the urine of the 
kidney of pregnancy, nor does it cause the generalized cedema or the marked 
toxic symptoms of that condition Of great help in the diagnosis of an old 
nephritis is the finding of t_ypical cardioi ascular changes, and of ancient 
albuminuric retinitis, as well as a history of nocturnal pollakiuria and poly- 
uria before pregnancy An acute nephritis may be impossible to differentiate 
from the kidney of pregnancy, although especially liable to have more blood 
and more casts and to be attiibutable to some acute infectious process The 
urine m either the acute or chronic nephritis will not, of course, clear up as 
promptly on emptying the uterus, as in the case of the kidney of pregnancy, 
nor do the toxic symptoms subside as rapidly 

The prognosis, except when eclampsia occurs, is not serious If eclampsia 
occurs, the mortality of the mother is about 25 per cent , for the child still 
greater 

The treatment of the kidney of pregnancy and the nature and treatment of 
puerperal eclampsia are matters for discussion in a text-book on obstetrics, 
yet a brief word may be here said on the subject of therapy Too great 
caution cannot be observed m n atchmg for the appearance of albumin and 
casts in the urine of the pregnant n oman, and for the occurrence of oedema 
of the face and hands, headache, unusual dizziness, blindness, epigastric 
pain, etc These things should be vierved with suspicion, as possibly indi- 
cating the existence of the kidney of pregnancy with impending eclampsia 
Especial care should be exercised in the case of the woman who may have 
had eclampsia m some previous pregnancy It is to be remembered, too, 
that occasionally eclamptic seizures have occurred m the non-albummuric 
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pregnant woman, so that the before-mentioned toxiemic symptoms should 
be regarded as notes of warning, even although no albumin be present For 
the eclampsia, sedatives, such as biomides, chloral, and chloroform, should 
be employed, bleeding may be of benefit, and saline infusions may help to 
dilute and wash out the to\ine The uterus should be promptly emptied 
When before eclampsia the urinary findings show no sign of improvement 
and the toxiemic symptoms aie increasing m severity, it would seem to be 
the part of wisdom to empty the uterus at once rather than to run the risk of 
having the dreaded eclamptic complication at the time of labor 

In general, the treatment of the kidney of pregnancy is that of acute 
nephritis, the same hygienic and dietetic precautions, the avoidance of over- 
exertion, a goodly amount of rest, daily wmrm baths, and as free elimination 
as possible through the bow'el, skin, and kidney 

Complications — Acute nephiitis', like the other forms of inflammation of 
the kidney, is likely to be complicated by other diseases Among these must 
be mentioned bronchitis, that may lead to a bronchopneumonia Tiue 
croupous pneumonia is not so very uncommon, and its course is apt to be 
rapid It may be readily overlooked, unless careful physical examination be 
made, foi bronchial cough, dyspnoea from ursemia or from cardiac causes, 
or perhaps from hydrothorax, may obscure symptoms by offering a plausible 
explanation for respiratory manifestations othei wise quickly attracting atten- 
tion as possibly indicative of pneumonia CEdema of the chest wall, fluid in the 
pleural sacs or pericardium, and bronchial rales often make physical explora- 
tion for pneumonic consolidation quite difficult An}^ unusual increase m 
respiration rate or any unusual dyspnoea or cough, especially if the lattei be 
attended by rusty sputum, should lead to careful examination of the chest, 
as should others ise unaccountable rise in pulse rate or in temperature The 
upper lobe is said to be very frequently the one involved in acute nephiitis 
By some a form regarded as a “lobar non-croupous pneumonia,” a seious 
pneumonia (Furbiinger), is to be distinguished from the ordinary compli- 
cating croupous pneumonia While one is seldom in doubt as to wdiich 
disease is the primary one, occasionally w^hen the eaily histoiy of the case 
IS lacking, as often happens m hospital pi actice, the question as to whether, 
for example, a pneumonia has given rise to an acute nephritis oi the nephritis 
has been complicated by a pneumonia, is not an easy one to decide 

The great frequency with wdiich the pleura, pericardium, and peritoneum 
show" inflammation duiing acute nephiitis is w"ell knowm Daily examination 
IS necessary in order to detect these complications, and even slight pain and 
tenderness should receive careful consideration Other complications or 
intercurrent troubles may, of couise, occur, such as meningitis or erysipelas 
CEdema of the glottis is a seiious manifestation which might be classed as a 
complication 

Diagnosis — The diagnosis of acute nephritis presents little difficulty 
if the ph-y sician is familiar w'lth the condition of the patient before the onset 
of the renal disease, the sudden appearance of the characteristic urinary 
findings leaves little or no doubt as to the nature of the trouble When 
one has no knowledge of the preMous condition of the kidney there may 
be often a question as to diagnosis Among the conditions most liable to 
cause confusion are cyclic albuminuria, febrile albuminuria, congestion, 
acute exacerbation of a chronic nephritis, chronic paienchymatous nephritis, 
amyloid kidney, infarct, and moie rarelj' such conditions as tuberculosis. 
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tumor, calculus, pyelitis, etc The mam points m the differentiation may 
be biiefly stated as follows 

Cyclic albuminuria, or the albuminuria of adolescence, is seen in the young, 
unaccompanied by oedema, cardiovascular changes, or urismia The urine 
shows no blood, only occasionally casts, the albumin is not constant, is 
usually rather small in amount, and is especially apt to be noted after a heav^y 
meal, after exertion, or aftei the patient has been on her feet for a time 
(orthostatic albuminuria) 

Fcbule albuminuria is seen during the aeute infections accompanied by 
fever The albumin is but a tiace, casts and blood are not abundant, 
there is no oedema oi ursemia No increase in blood piessure that could be 
attributed to renal disease is made out There are cases, however, as has 
been said, in which it is difficult to draw a sharp line between a marked 
febrile albuminuria and a mild grade of acute neplii itis And, as is kno^\ n, 
some consider even these cases of febrile albuminuria — acute parenchyma- 
tous degeneration — as inflammator}' in character and as representing a mild 
or perhaps initial stage of ti ue inflammation 

In congestion of the kidney a cause is seen as in a non-compensated cardiac 
disease or other condition lowering arterial piessuie Dyspnoea, congestion 
of the liver, and oedema of the lower extremities, with other evidences of car- 
diac incompetence may show the existence of such a cause The general 
anasarca of nephiitis involving face, hands, etc , is not present The urine 
is concentrated, but contains what for acute nephiitis would be a small 
amount of albumin and a small number of casts The theiapeutic test is 
often of great value, lest in bed with treatment directed to the cause, e g , 
the heart, if successful in overcoming such cause, will result in a piompt 
return to normal conditions m the urine 

Chronic pai enchymatous ncphitis and the acute form run imperceptibly 
into each other Unless we know the definite histoiy from the beginning, 
showing an abrupt onset, a causal relation to an acute infection or acute 
intoxication, the early urinary suppiession, liBematuiia, etc , a definite differ- 
ential diagnosis may be impossible until careful watching and time enable 
one to determine the essentially chionic character of the disease 

A condition that is very common and one that fi equently causes confusion 
as to diagnosis is a chronic diffuse oi interstitial nephritis, on which there is 
engrafted an acute inflammation The existence of the chronic trouble may 
have been unknown to either patient or physician The acute onset, oedema, 
headache, nausea, etc , call attention to the kidney, and the urine, richly 
albuminous and containing numerous casts and blood corpuscles, resembles 
that of an aeute nephritis Suspicion as to the previous existence of a chronic 
disease should be aioused by a history of polyuria — especially nocturnal — 
headache, dyspnoea, gastric disturbances, etc When on examination typical 
cardiovascular changes are found, more marked than could be accounted 
for by an acute nephritis of only a few days’ duration, or when an old albu- 
minuric retinitis is found, theie is strong ground for believing that the acute 
process has been lighted up on the basis of an old affair It often happens, 
too, in cases of this kind, that a study of the twenty-four hours’ urine will 
show an amount somewhat above the normal, a specific gravity a little low — 
say 1012 — while the albumin, blood, and casts are abundant In other words, 
the urine has certain characteristics — amount and giaMty — like those of 
chronic interstitial nephritis, while in othei respects it resembles the acute 
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Prognosis and Termination — Acute nephritis is always a serious dis- 
ease Yet it has a natural tendency toward recovery, and in the great majority 
of cases — the exact percentage it is impossible to state — a recovery ensues 
that seems to indicate a complete restoration of function on the part of the 
kidney, although some are inclined to look upon such a kidney as thereafter 
peculiarly vulnerable and especially liable to be again involved in a lecurrmg 
inflammation Early relapses or, more strictly, exaceibations of the acute 
nephritis aie not so unusual, and should make one guaided in his statements 
as to outcome until the urinaiy and other evidences of the disease are well out 
of the way The length of time that must ensue before recovery occurs 
varies greatly One month is a short time Yet even after six months, 
a year, or exceptionally even longer, recoveiy may take place Cabot’s 
collective study of this question is instructive 

Aside from lecovery, a pseudoiecovery and what by the laity and the care- 
less physician may pass foi a lecoveiy is occasionally seen, viz , the passage 
of the acute into the chronic form without oedema This is not a very com- 
mon occurrence, but the fact that it does occur should lead to the examination 
of the patient at intervals after the subsidence of the symptoms of the acute 
Blight’s disease, to see whether evidence of the chionic diffuse foim or of the 
so-called secondary contracting kidney is to be found in the urine or caidio- 
vdscular system Rayer' gives a veiy graphic desciiption of these cases 
of supposed recovery winch lull the unsuspecting patient and the easy-going 
physician into a false feeling of security, and which in later yeais show 
evidence of the long-standing existence of the lenal disease that has been 
overlooked, by peihaps a sudden ursemic explosion, or by an acute exacer- 
bation with dropsy and other famihai signs 
Death in acute nephiitis may occur in a vaiiety of ways Uiiemia is a 
common cause, with convulsions oi coma, oi perhaps indirectly thiough 
the exhaustion it brings about by loss of sleep, anorexia, vomiting, diarrhoea, 
anaemia, etc Anuria may be the cause In some instances theie is an abrupt, 
nearly complete, or quite complete suppression of mine This may last for 
a few days and not cause death, but unless the urinary elimination be leestab- 
hshed, death from anuria follows, and this happens in a ceitain pioportion 
of cases The complications already mentioned may be the cause of death 
Dickinson says that while m those over sixteen uriemia is the common cause 
of death, in those under that age the cause in 50 per cent is inflammation of 
the respiratoiy tract, uiaemia taking second place CEdema may contribute 
largely to bring about the fatal result, and, as in cedema of the glottis, may be 
the immediate cause of death Ceiebial hemorihage is a raie cause of death, 
as compared to its frequency m the chronic forms Occasionally an acute 
anaemia from severe nosebleed, or hemorrhage fiom the stomach or bowel, 
will have a decided influence in causing death Cardiac weakness and dilata- 
tion, sometimes sudden, may also be fatal And, as stated, death may be long 
deferred and occur as the result of the secondary cluonic foim of the disease 
No definite data as to how to make a piognosis m a given case can be given 
Each case must be studied on its own merits and an estimate made as care- 
fully as one can of the general tendency of the disease, as shown by urinary 
findings, the progress of toxic symptoms, of oedema, and cardiovascular 
changes Some help may come, at least in predicting ura 2 mia, from a cryo- 

' Traite des Maladies des Reins, 1839, vol ii, p 112 
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scopic study of the urme and blood, as well as from watching for a rise in 
blood pressure which often precedes uriemia Various criteria on which to 
base a prognosis are given by different authors, but in reality one must judge 
each case on its merits and still teel, even aftei a careful weighing of all facts, 
that it IS a very difficult and uncertain matter to forecast the future m acute 
Bright’s disease Bartels, for example, says that every case with complete 
suppression is fatal, but exceptions to this occur, as the writer can testify from 
personal observation Furbrmger regards the prognosis as especially bad 
when the urinary sediment is iich in lymph corpuscles Dickinson thinks 
the total absence of blood in the urme is not a good sign, as bleeding relieves 
the organ He also says that the majoiity of fatal cases die inside of six 
months Other piognostic aids might be cited, but they are quite unreliable 

Treatment — Prophylaxis — Just how much may be accomplished in the 
way of preventing acute nephritis in a given patient it is difficult to say 
Yet undoubtedly the disease is often warded off by care in lessening or remov- 
ing the influence of causes that are liable to produce acute inflammation of 
the kidney Roughly speaking, the proper treatment of any acute infection 
may be regarded as prophylactic against disease of the kidney The early 
and efficient use of antitoxin in diphtheria, or of quinine in malaria, will 
lessen the danger of nephritis Simple sore throats deserve treatment because 
of the possibility of their being the starting point of visceral complications 
including nephritis And so care in every acute infection and, unless other- 
wise contra-indicated, the free use of water as a diluent and eliminant, and 
attention to catharsis, may be the means of sparing the kidney undue irrita- 
tion, and in this way may avoid nephritis There are no special rules to be 
given concerning the management of scarlet fever, there is surely no cer- 
tainty that the milder case will not manifest the renal complication But 
knowing the remarkable tendency for this complication to appear during 
convalescence, not only should most careful attention be given the patient 
during the height of the disease, but precautions as to diet, clothing, exercise, 
use of drugs, catharsis, etc , should extend well into the period of convales- 
cence Whether Mahomed is light in thinking that the onset of nephiitis in 
scarlet fever is heralded by a rise in blood piessure and the appearance of 
blood coloring matter m the urine, there should be most careful daily watch- 
ing, and lessened total output, traces of albumin or of blood, or a few casts 
should be a hint for unusual care 

How far the external use of water may influence the kidneys is still a matter 
not definitely settled Waim or tepid baths, sponge baths, or packs, when 
combined with the free drinking of ivater, are surely not harmful The cold 
sponge or the cold bath oi tubbing, as in the Brand treatment of typhoid 
fevei, is feared by some as possibly inducing congestion of the kidney, that 
may be the forerunner of a genuine inflammation But unless nephritis 
already exist, the great advantages of the cold-bath method of treating 
typhoid fever outweigh any hypothetical harm to the kidneys As a mattei 
of fact, when liquids are allowed freely, as m typhoid fever, and when the 
baths are properly administered, the amount of urine is increased and the 
amount of solids and toxmes eliminated is also increased And while the 
kidney is called upon to do this increased amount of work, the lessening of 
toxiemia is one of the prime objects aimed at in the treatment of the infectious 
disease, and has a favorable influence in warding off nephritis The favorable 
effect of the cold bath on the circulatory and nervous systems has indirectly 
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a favorable effect on the kidne-^ Senator is fully convinced that bathing, 
even cold bathing in fevers, including scarlet fevei, is not productive of renal 
harm 

Drugs are sometimes used so fieely as lemedial agents as to induce neph- 
ritis Alcohol may be given m too large amounts Especial caution is neces- 
sary^ m the use of salicylic acid and its compounds, turpentine, copaiba, car- 
bolic acid, corrosive sublimate, chlorate of potassium, and other remedies 
mentioned under the head of Etiology Some of these may be harmful 
through absorption from the skin Luthye’s^ observations on albuminuria 
and cyhndruria following the use of salicylic acid compounds are very 
instructive When large doses of any of these drugs that are known to be 
irritants of the kidney are being given, the urine should be carefully watched, 
and albumin, casts or blood not interpieted in too offhand a mannei as due 
to the infectious disease, and therefoie an indication for still laiger doses of 
the medicine employed, but as possibly diiectly connected with the myudi- 
cious drugging It goes without saying that the prompt proper handling of a 
case of poisoning by such drugs as carbolic acid, chlorate of potassium, 
bichloride of mercury, etc , may prevent a seiious acute nephritis 

Active Treatment — There is no specific for acute nephritis, no matter 
what its cause The cai dmal principles underlying the active treatment are 
(1) The removal, vhen possible, of the cause (2) Rest for the kidney, 
secured by throwing less woik upon it, and by calling upon other organs, 
e g , the skin and the bowels, to do vicariously some of the work of the injured 
organ (3) To treat symptoms and complications as they may arise If the 
cause is promptly remediable, as in malaria or syphilis, or when theie has 
been alcoholic excess or too free use of in dating diugs, improvement may be 
piompt, but IS still uncertain, the damage to the kidney has been done, and 
even the removal of the causal disease may not be followed by the prompt 
subsidence of the renal symptoms Yet it is, of couise, the proper thing to do 
in every case, to seek out the cause, and, if possible, remove it 

The patient should be kept m bed He should be warmly covered and may 
with advantage sleep between flannel blankets or weai flannel or Canton 
flannel nightclothes Fresh air in the sickroom is essential, but draughts 
should be avoided and the temperature of the room should be about 70° F 
Strict adherence to the rule of rest in bed should be enforced until the disease 
has disappeared In some of the more piolonged cases, howevei, bed life 
becomes very irksome, and some liberty in the way of sitting up oi even of 
moving about may be permitted This affords relief from the monotony 
of the recumbent posture, and while it may inciease somewhat the amount of 
albumin in the urine, this drawback is fully compensated for by an awaken- 
ing of interest on the part of the patient, an improvement m the appetite, 
better sleep, and better elimination 

An important question and a verj' live one in each individual case is that of 
diet No hard and fast rule can be given applying to eveiy case The food 
should be such as will not, when its lesidual metabolic products are eliminated, 
throv too great a burden on the kidneys, bv reason of amount or quality 
The food, too, should be such as can be easily toleiated by the irritable 
stomach and bov els, so often met with in nephritis, and such that its digestion 
IS simple and not attended by the formation of faulty by-products, whose 
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absorption may be a still further cause of damaging the diseased kidney 
The food that most nearly meets the requirements is milk, and this may be 
given during the entire couise of the disease, at fiist perhaps alone, later 
Avitli other foods It may be said that early m the disease it is often 
better to give the stomach absolute rest for a day or two, no food 
being allowed unless the patient craves water, of which a little may be 
taken In many cases of the scarlatinal type, the onset, as already 
described, is more or less explosive, and among the symptoms are severe 
nausea and vomiting Milk, often even water, given at such a time merely 
excites attacks of retching, and it is worse than useless to attempt to force the 
patient to take it It is difficult to make some parents understand this point, 
as they feel that as the child is sick, he should at once be given medicine 
to check the disease, and plenty of food to keep up the strength But a little 
explanation will usually enable them to see that the starvation for a day or 
two IS really a kindness 

The question of the amount of watei or other fluid to be allowed an acute 
nephritic has been quite actively discussed of late, especially since von 
Noorden has emphasised the fact that if the inflamed kidney is to have rest, 
and if one of its functions is the elimination of water, the amount ingested 
should be restricted The flushmg-out process advocated bj’’ those who 
prescribe huge amounts of water he regards as unsuccessful, for the damaged 
organ refuses to eliminate the increased amount of water and the flushing of 
the tubules is not accomplished, and as illogical, because it is asking an 
injured, inflamed part to do an increased amount of work, when what it 
needs is a temporary rest There is much tiuth in this view The water, 
if given too freely when the kidneys are refusing to secrete more than four 
or five ounces daily, goes largely to increase the oedema At first, then, water 
and milk, or othei liquid as well, may with propriety be restricted to a few 
ounces a day The writer has found it a fairly good rule to be guided largely 
by the thirst of the patient A thirsty patient, craving water, may be given 
one to two quarts of fluid a day, provided the stomach will tolerate it The 
bowels, skin, and respiratory tract may be relied upon to take care of its 
elimination The attempt to foice a patient at this early stage to drink a 
gallon of water a day in addition to much milk is unwise, not only will the 
kidney be unable to handle this large amount, but there is some danger that 
the flooding of the vessels with an unusually large amount of water may 
unduly strain the heart 

Milk as an exclusive diet cannot with advantage be continued for too long 
a period, it becomes monotonous, and the amount required to maintain 
strength is something like three or four quarts daily, an amount that few 
individuals will tolerate for any great length of time To the quart or quart 
and a half of milk may be added, therefore, cream, which is rich m calories, 
and cereals may also be taken, breakfast foods, oatmeal, sago, rice, farina, 
etc Fruits are not injurious, baked apple, apple sauce, orange, lemonade, 
grape-fruit being relishes and acting perhaps as diuretics as well A diet 
made up largely of fatty and carbohydrate foods leaves less residue in the 
shape of solids for elimination through the urine ^ These foodstuffs, with but 
little of the proteids — possibly even less milk than is ordinarily prescribed — 
would seem to be peculiarly suited to cases of nephritis in which one wishes to 
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spare the kidney excessive Avork Meat and broths should at first be forbid- 
den If the disease is prolonged, the craving for meat may become great and 
may with safety be satisfied by allowing a little meat once daily, such as a hit 
of bacon, chicken, fish, oi even daik meat, like beefsteak, roast beef, or 
mutton The prejudice against the red meats as opposed to the white has 
surely been largely unwarranted, and while it is umvise to allow a patient Avith 
acute nephritis large amounts of meat of any kind, later the taking of a small 
amount, even of dark meat, is peimissible Broths of various kinds and beef 
tea are better omitted until convalescence, as they aie rich in extractives and 
may be injurious Green vegetables, such as lettuce, celery, green peas, 
string beans, may be taken in small quantities after the acute stage has passed, 
when bread and buttei, toast, crackers, zwieback are alloAved 

The diet, then, at first should be milk, Avater is allowed m moderate 
amounts, thnst being a fair guide as to the amount, yet a total of more than 
tAvo quarts of fluid daily being rarely exceeded Latei, in addition to the 
milk, cereals, fruits, gruels, green vegetables, and even some meat may be 
added Rich and highly seasoned oi spiced foods, filed and gieasy foods, the 
sweets, such as cakes, pastiies, pies, puddings, candy, etc , are best let alone 
Salt should be reduced to a minimum, especially Avdien oedema is marked 
No alcoholic dunk should be allowed 

Elimination should be favored in CA^ery Avay, the kidneys should be 
encouraged to act, and the skin and boAA'els should be made the vicarious 
agents for performing some of the Avork usually performed by the kidney 
Nature apparently Avorks in this Avay through these channels, and also through 
the respiratory tract Practically, Ave can imitate natuie to a slight degree 
only, in helping elimination through the respiiatoiy tract We may see that 
the patient is not depiived of his right to fresh air, Avhich quite often, because 
of the overzealous effoits of attendants to pi event his “taking cold,” is too 
rigorously shut out, and Ave may also by attention to the action of the heart 
and by not permitting pleural transudates to become too large, see that there 
remains no preventable hindrance to free respiratoi y action 

The boAvels should be kept open Saline laxatives are pieferable Avhen 
they are tolerated by the stomach A dram to one-half ounce of Epsom or 
Rochelle salts or phosphate of soda, taken in one-half glass to one glass of 
Avater, the first thing in the morning, aviII usually secure free Avatery mo\e- 
ments of the boAvels, and may also loAver blood pressure Many of the natural 
or piepared saline laxative Avaters aviII ansAver equally Avell, e g , Hunyadi, 
Rubinat, Carlsbad, etc In other instances the A^egetable laxatiA'es taken at 
bedtime seems to Avork better, c g , cascaia, senna, or the pill of aloin, 
strychnine and belladonna An occasional calomel purge is often A^eiy bene- 
ficial, and, especially Avhen nausea is extreme, the use of calomel in often 
repeated small doses (gr to gr 5) will move the boAvels and at the same 
time act helpfully m allaying the nausea Busker and more promptly acting 
cathartics may be required, especially when acute uriemia seems impending, 
and under these circumstances elaterium (or elaterm gr to gr -pV)} com- 
pound jalap powder, or even a drop or tAvo of croton oil may be used Ela- 
terium too long continued irritates the stomach, and may be depressing 
Enemas may prove of material help m keeping the bowels open, but in general 
m acute nephritis a little more thorough cleamng out of the alimentary tract 
IS desired than that brought about by enemata, and some of the remedies 
just mentioned will by preference be employed, oftenest the salines 
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All diuretics are liable to fail in acute Bright’s disease, as the kidne>s are 
in such condition that they -will not respond to any influences Milk and 
water are among the simplest and best diuretics Lemonade is also excellent, 
and to this may be added cream of tartar, one teaspoonful to the pint of 
lemonade, the cream of tartar being first dissolved m hot water, as it is poorly 
soluble m the cold The lemonade thus prepared is taken cold or hot, as the 
patient prefers If taken freely, this is diuretic and laxative With a weak 
heart and low blood pressure, digitalis and caffeine are of service in increasing 
the flow of urine The citrate or acetate of potassium or sodium may be given 
in doses of from 10 to 30 grains (gm 0 6 to 2) to an adult, and seem to be 
non-irritatmg Excreted as carbonates, they tend to alkalimze the urine and 
also increase its flow Sodium theobromine salicylate (diuretm), m doses of 
60 to 90 grams (gm 4 to 6 ) a day, is sometimes efficient, although its effects 
are often limited m acute nephritis, where the renal epithelium has undergone 
so great damage Diuretm, like caffeine, is of especial value when the heart 
is weak Cantharides, copaiba, cubebs, turpentine, that are sometimes advo- 
cated as diuretics, are far too iriitating to the kidneys to be employed Even 
gm, the household diuretic, is best avoided And it is well not to push to 
the limit some of the simpler diuretics, such as the citrates and acetates, 
because of a possible harmful influence 

Due attention should be paid to the sLm Not only, as has already been 
stated, should it be kept warm, draughts and exposure to cold being avoided, 
but efforts should be made to secure free diaphoresis as a means of elimina- 
tion The amount of toxic material got rid of m this ■w ay may not be great, 
but theie is some that escapes with the sweat Patients, as a rule, express 
themselves as feeling better, and they haie that appearance, and blood press- 
ure may be lowered Simple lukewarm or hot tub baths, or, if the patient 
IS too weak, sponge baths, aie of benefit A sitz bath or a good soak m a tub 
of hot water, followed by a lubdown and immediate rest m a warm bed, is 
often the means of promoting free action of the skin and also of the kidneys 
If quite hot water be employed, it is well to keep a cool cloth to the head dur- 
ing the bath If thirsty, the patient ma> take a drink of water or of lemonade 
The hot bath or the sweat in nephritis must be watched Occasionally a 
patient does badly, becomes cyanotic, feels faint, and has a feeble pulse 
Such patients must be given a shorter bath or a luken arm one only, or this 
plan of treatment must be given up entirely 
Sweats are especially indicated when oedema is marked Any procedure 
may be legitimately employed that will induce fiee action of the skin without 
inducing too great weakness and without exposing the patient to the subse- 
quent influence of cold The obiection to pilocarpine (gr - 5 ^ 5 - to gr is that 
it IS a cardiac depressant It will induce profuse diaphoresis But an effect 
not desired is a profuse bronchial secretion , n ith the weakened heart too 
many of the phenomena of oedema of the lungs become manifest, either for 
the good of the patient or the mental comfort of the physician Occasion- 
ally m patients ho sv eat poorly by the external application of heat a small 
dose of pilocarpine (gr -J^) may be given hypodermically as an adjmant 
Large doses are certainly dangerous It is to be remembered that pilocar- 
pine once given differs from the ordinary means of inducing s-v\ eating, for 
its effects cannot be checked at will With sweating by external means the 
further continuance of the diaphoretic measure can be promptly stopped if 
untow ard effects are noticed — an advantage of no mean importance 



144 


DISEASES OF THE KIDNEYS 


Various means for applying heat externally have been devised A simple 
measuie is to have the patient sit on a cane-seated chair, vith a blanket 
pinned about his neck, thus making a tent coveiing the body below that 
point, and then to place a lighted alcohol or kerosene lamp beneath the chair 
After a short time the body drips with sw'eat Care must, of comse, be exer- 
cised not to blister the patient and not by accident to set fire to the blanket 
or the patient’s nightgown, if he wishes to wear one The electric light 
sweat baths are an efficient means of secuimg the lesult, and the danger of 
accident by fire is avoided When patients are too -vveak to sit up, some 
means for sweating them m bed must be employed 

A method easy of application is to make a tent of blankets oi lubber 
sheeting over the patient, the blankets being held up by suppoits, such as 
half-barrel hoops Into this tent a stovepipe of narrow caliber, such as any 
tinsmith can furnish, is conducted This pipe, by an elbow', reaches nearly to 
the floor, and under its low'ei opening an alcohol or other light is placed By 
this means the heated air is conducted into the tent in w'lnch the patient is 
lying, and a sw'eat is easily given The method m vogue m the Presbyterian 
Hospital m Chicago selves admirably The patient lies betw'een blankets, 
and outside either blanket, the one under as w'cll as the one above the patient, 
IS a heavy rubber sheet Hot bucks, m bags for conienience of handling, 
are placed about the patient, the blanket being so i oiled that the body is 
protected from the brick by the cloth of the bag and by the thickness of the 
blanket Alcohol is poured ovei the bricks and the blankets tucked in around 
the patient A cold cloth is kept on the forehead during the sw eat A drink 
of lemonade is given befoie the sweat and duimg it, if the patient desires 
In from tw'enty minutes to an houi, the length of time depending on the 
amount of sw'eat, the condition of the pulse, and the comfoit of the patient, 
the procedure is stopped, the bucks are lemoved, the patient rubbed dry, and 
the damp blankets being taken aw'ay he is left on the vi arm diy sheet that 
had been previously arranged beneath the lower i ubber blanket Sw eats of 
one kind or another may be given onee oi twuce daily, or less often, depend- 
ing on the degree of oedema and the effect on the patient 
Elimination, theiefoie, is seemed, as fai as possible, through the kidneys, 
by means of water, milk, and vaiious non-irritatmg diuietics, through the 
bowels by laxatives, and through the skin by w arm baths oi by sw eats 
Complications and annoying symptoms must be treated as they aiise 
Some of these wull be discussed more fully m ti eating of chronic nephritis 
The oedema may demand not only the sw'eats, but punctuie of the legs, 
paracentesis of the abdomen or of the pleura OEdema of the larynx occasion- 
ally necessitates scarification oi even tiacheotomy 

Drugs supposed to act as specifics m acute nephiitis are of no benefit 
whatever, and it is useless or even harmful to gn e laige doses of tannin, ergot, 
or methylene blue in the hope of effecting a cure Surgery (acupuncture, 
splitting the kidney, decapsulation, etc ) has a very limited field in the 
treatment This will be taken up latei 

Pain over the kidney is often relieved by the hot-w'ater bag, the electric 
pad (heat), or by a mustard paste Blistering is unnecessaiy At times 
vigorous counterirritation seems to relieve not only the lumbai pain, but an 
increased flow of urine is excited, the congestion of the kidney seems to be 
somewhat lessened Severe headache occasionally requii es bromide oi even 
morphine The latter drug, theoretically locking up secretions, should m 
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general be used sparingly in acute Bright’s disease, but in some instances the 
effect IS to increase the output of urine rather than to diminish it 

After the acuter stage much good may come from the use of some of the 
bitter tonics Appetite and digestion may be much improved by nu\ vomica 
and hydrochloric acid When amemia is marked, and especially when con- 
valescence IS delayed, iron is of great value Some of the scale preparations 
of iron may be employed, or Blaud’s mass, or even the tincture of the chloride 
of iron, although this pieparation is not always well tolerated by the stomach 
It IS here that Basham’s mixture (mistura fern et ammonii acetatis) may serve 
a useful purpose When freshly and carefully prepared by the pharmacist, 
it IS not only a clear, transparent, reddish-brown solution, but it is not 
unpleasant to take, is non-irritating, and in doses of 5] to 5iv (4 to 15 cc ) 
often acts not only as a hsematinic but as a diuretic 

Cardiac stimulation maybe necessary Strychnine is hereof service, and 
digitalis especially when blood pressure begins to fail This remedy as well 
as strophanthus and caffeine have also the effect of increasing the flow 
of urine, as they improve the strength of the heart’s beat and raise blood 
pressure 

Practically nothing has been accomplished m the way of treating acute 
nephritis by specific bacterial products Yet il microbic etiological factors 
can be definitely identified as the cause of a given case of nephritis there may 
be promise m the use ot specific sera or of the so-called vaccines that hai e 
been used quite freely since Wright’s work on opsonms Some measure of 
success will, it IS to be hoped, attend the attempt in such cases to remove the 
operating microbic cause, as is done now when it is the diphtheria germ 
Microbic pyelitis may be treated with specific seium or vaccine — and work 
of this kind has been done in this condition — and consecutive nephritis be 
prevented or ameliorated The possible damaging effects of specific sera 
and vaccines on the kidney are matters for careful consideration 
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CHAPTER VII 

CHRONIC PARENCHYIMATOUS NEPHRITIS 
By JAMES B HERRICK, M D 

Chronic parenchymatous nephritis is m many respects similar to the 
acute form, not a few cases of the chronic type are known to develop from 
acute nephritis Occasionally the paienchymatous form seems to run by 
imperceptible stages into the so-called secondary contracted kidney These 
facts have been used by those who argue for the unity of all forms of nephritis, 
to prove that these are m reality not different types of the disease, but merely 
three stages But, as has aheady been said under the subject of classification, 
a form of nephritis with fairly definite symptoms and clinical findings and 
with a fairly uniform anatomical lesion in the kidney may be recognized, to 
which the name chronic parenchj'matous nephritis may well be applied 
It must, however, be freely admitted that the term, in a sense, is a misnomer, 
as the pathological process is always diffuse, and that the type, as already 
stated, shades imperceptibly on the one hand, into the acute form, and on 
the other, into chronic nephiitis with induration and contraction The 
description of this form of disease may be made rather brief, as in many 
respects the description already given of acute nephritis Avill apply as well to 
the chronic parenchymatous form 

Etiology — In most cases no definite cause can be assigned Some 
factors, however, that ivhen operating suddenly or ivitli gi eat intensity pro- 
duce acute nephritis, may, if opeiating for a longer period or less seierely, 
produce the chronic form of the disease Thus, long-continued exposure to 
cold explains its not infrequent occurrence in those who live or Avork m damp 
cellars, also in bakers, butchers, and icemen Alcoholism may also produce 
it The acute infectious diseases, such as scarlet fever and malaria, AA'hich 
oftener produce the acute form, are said by many to produce the chronic 
form at times, or the acute form passes over into the chronic type Malaria 
has been regarded by many — Rosenstein, Bartels, Thayer, and others — 
as a frequent cause of this type of nephritis On the other hand, Wagner 
and some other writers dispute this fact While direct proof that the 
gonococcus is the cause of acute or chronic parenchymatous nephiitis is not 
easily available, the Avriter believes that it may occasionally produce such an 
inflammation The more Ave learn of the gonococcus the more does it appear 
as a frequent systemic invader Lurking m the prostate, the joints, or the 
Fallopian tubes, it may, long after the acute manifestations have disappeared, 
give rise to acute or chronic inflammatory inflammations in A^arious organs 
or tissues, and among these may perhaps be, oftener than Ave think, the 
kidney Chonic intoxications, where one must assume the condition of 
altered blood, may produce irritation and ultimately inflammation of the 
kidneys Thus, it is seen occasionally m lead or mercurial poisoning, also 
in connection Avith syphilis, diabetes, or suppurating disease. 
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Mention must be made of the frequent occuirence of chionic parenchy- 
matous nephritis m connection with tuberculosis This fact is emphasized 
by most writers, and some go so far as to state that 25 per cent of the cases 
of chronic parenchymatous nephritis are m association with tuberculosis 
One must remember here, however, the difficulty of distinguishing between 
the acute and chronic forms of the disease, some of the cases probably being 
acute, and, again, we must remember the not infrequent occurrence of 
amyloid disease with tuberculosis Unquestionably, some of the cases 
reported as chronic parenchymatous nephritis have been but instances of 
amyloid disease, m others these two conditions have been associated But, 
making allowance for the cases of acute nephritis and of amyloid disease that 
have been wrongly classed as chronic parenchymatous nephritis, the fact 
remains that pulmonary tuberculosis is the most frequent cause of chronic 
parenchymatous nephritis Occasionally, m connection Avith valvular heart 
disease, the condition of cyanotic tnduiahon or chronic passive congestion 
seems to give rise to this form of Bright’s disease, though, as Rosenstein and 
Senator have suggested, there is a possibility that the heart disease and the 
kidney disease are due to one and the same cause, rather than that the lesion 
in the kidney is entirely secondary to the cardiac condition 

Mention may be made here of the views of Semmola, who fifty years ago 
announced the belief that albuminuria was not due to a lesion m the kidney, 
but was rather the cause of such lesion Some primary alteration of the blood, 
making albumin more diffusible, or rendeimg it non-assimilable, permitted 
it to leak through the kidney and m this way irritate and inflame this organ 
While these views of Semmola have not had general acceptance, there is 
still some reason to believe that m many cases the primary change is m the 
character of the albumin m the blood, rendering it non-usable and, therefore, 
on the order of effete material that is to be eliminated, and that m the process 
of elimination the mflammation of the kidney is produced 

Pathological Anatomy — There is no one form of kidney that is uniformly 
found m cases regarded during life as chronic parenchymatous nephritis 
Just as clinically the disease seems to shade off gradually, on the one hand, 
into the acute nephritis, and, on the other, into the chronic interstitial, so 
anatomically the kidney often beais close resemblance to these other forms of 
nephritis It is to be particularly borne in mind, as already stated, that the 
process is always diffuse and never limited solely to the parenchjmia proper 
It IS largely owing to these varying degrees to which the interstitial fibroid 
process is present that several varieties of chronic parenchymatous nephritis 
have been described 

What may, perhaps, be regarded as the t'^qie is the large white kidney of 
Wilks While m its classic form not so very commonly seen, it is ne\ erthe- 
less not rare, and approaches most closely the kidney m which the inflam- 
matory and degenerative process is definitely chronic and preeminently 
affects the renal epithelium This kidney is enlarged, weighing about 250 
to 300 grams (Fagge mentions a pair of kidneys weighing 29 ounces), and 
light gray — even almost v lute — m color, the stellate i ems shov mg distinctly 
The kidney is soft, and on section the thin capsule is found to stnp readily, 
leaving a non-granular surface The cortex is swollen and pale yellow or 
grayish It may be as wide as the medulla instead of one-third the width 
The dark pyramids v ith their streaked markings shov in striking contrast 
to the light and more homogeneous appearing cortex The cortical markings 
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are usually indistinct, and dull opaque spots or streaks are often to be made 
out in the midst of the more translucent areas Minute reddish dots may be 
occasionally seen, due to hemorrhages (chronic hemorrhagic nephritis) 

Mioosco’pwalhj, there is a marked degenerative change m the epithelium 
lining the tubes, especially marked in the convoluted tubules Individual 
cells are swollen, granular, fatty, with outlines often indistinct The nuclei 
may be fragmented or invisible Often the cell has slipped from its place 
into the lumen of the tubule, where it is seen as a fragment with ragged edges, 
or represented only by granular detiitus or fat droplets The swollen cells 
may narrow the lumen of the tube, or by then desquamation the caliber may 
be increased Casts of different kinds, epithelial cells m vaiious stages 
of degeneration, granular debus, fat globules, and led and white blood 
corpuscles, may crowd the tubule 

The Malpighian bodies show varying changes, much as m acute nephritis 
They are usually enlarged Epithelium with fatty degeneration is often 
seen in the glomerulus proper and in the capsule Proliferative change 
with nuclear multiplication is frequently one of the strilcmg lesions Swollen, 
desquamated, and degenerate cells may fill the capsulai space, and the capsule 
may be denuded or exlnbit a lining of fleshly proliferated cells Red and 
white corpuscles may crowd the space (hemorrhagic form), oi it may be 
distended with a clear inflammatory exudate, pushing the capillaiy tuft to 
one side The wall of the capsule may be thickened, and in some instances 
show slight fibrous growth The capillaries may show hyaline changes in 
their walls and are often thrombosed 

The intertubular connective tissue shows vaiying degrees of oedema 
Round-cell infiltration may be heie and theie present Small hemorrhages 
may have occurred, in these cases pigment gianules may be seen m the con- 
nective tissue (Ziegler) 

Many variations from this type of the large white kidney have been 
described, being dependent partly on the color, consistency, and size, and 
partly on the degree of fibroid change piesent The piedominance of fatty 
changes produces the white or grayish color If this kidney at the same time 
has somewhat advanced interstitial changes with contraction, it is smaller, 
firmer, and with capsule thickened and adheient in places, and the surface 
rough and granular Bowman’s capsule ill show thickening and the glom- 
erulus itself may be atrophied or its place taken by fibrous tissue This is 
the small white kidney, a combination apparently of the fatty degenerative 
process, with marked induration as well, the lattei at times a sequel of the 
earlier parenchymatous change — secondaiy conti acted kidney — though in some 
instances these processes aie perhaps coincident Some of these kidneys 
are above the normal m size, and are, therefore, m the strict sense not 
contracted 

In all these forms the kidneys are not uniformly affected, markedly 
involved areas often appearing in the midst of seemingly healthy tissue 
In some instances this patchy distiibution is seen even with the naked eye 
Some describe as a separate variety of chronic parenchymatous nephritis 
a kidney of large size, mottled with reddish and light areas — representing 
respectively small hemorrhages or highly vascular areas, and fattily degener- 
ated and relatively anaemic tissue — ^with slightly adherent capsule, the organ 
being firm from abundance of connective tissue This is the large red kidney, 
or vai legated kidney 
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Tlie microscopic fatty degenerations are the same as in the large white 
kidney, though generally less in degree Minute hemorrhages are more 
numerous and fibroid changes more marked 

Symptoms — ^The striking features in the clinical manifestations of 
chronic parenchymatous nephritis are the slow, insidious onset, the char- 
actenstic urinary findings, and the marked degree of oedema Cardiovas- 
cular changes vary very much, as do the uroemic manifestations In most 
instances the physician is consulted either because of vague, indefinite symp- 
toms, such as malaise, poor appetite, disturbance of the stomach or bowel, 
general weakness, or because some puffiness has been noted about the eyes 
or about the ankles When an examination is made, one of the most striking 
changes is found m the urine 

The Unne — The amount is diminished On an average, perhaps 500 cc 
would be the daily output of a patient with this foim of disease The specific 
gravity in general is noimal or slightly above normal The urine is acid 
It is dark m color and often turbid Occasionally there is a distinct opales- 
cence from the presence of numerous fat globules On standing there is an 
abundant sediment that under the microscope is found to consist laigely 
of urates, casts, white and led blood corpuscles, epithelial cells, and amor- 
phous debris The reaction for albumin is prompt and shows a large amount 
This IS particularly true of the day urine The quantity is ordinarily from 
0 5 to 2 per cent When the estimate is made by bulk the albumin will be 
found to be from 25 to 75 per cent The total amount lost during the day 
will lun anyi\diere from 5 to 30 grams Exceptionally, larger amounts than 
this have been noted, some record as high as 5 and 6 per cent of albumin 
Tlie urea and solids are diminished absolutely Relatively, however, they 
are usually m normal or even increased amount Sometimes they are so 
deficient that the specific gravity of the urine is lowered, even though the total 
amount is decidedly lessened In case improvement occurs, or there is the 
development of the secondary contracted kidney, the amount of urine will 
increase sometimes to as much as 5 or 6 liters The specific gravity will be 
greatly lowered and the percentage of albumin will be decidedly lessened 
The absolute amount of solids will be increased The freezing point of the 
urine in this form of nephritis is sometimes lower than normal, although it 
IS influenced much by the degree of oedema and amemia, the blood pressure, 
etc Rarely it will be found as low as — 2 6° C , oftener in the neighborhood 
of — 1° C As an aid m the diagnosis of chronic parenchymatous nephritis 
cryoscopy is of little value Some slight value might attach to it from the 
standpoint of prognosis when combined with cryoscopy of the blood This 
■whole subiect is discussed more fully elsewhere 

Prom time to time there are variations in the amount of urine, depending 
largely upon the condition of the heart, the blood pressure, the amount of 
food and drink, the degree of oedema, and the condition of the bow’els The 
micioscopic study of the urine shows casts of nearly every variety Hyaline 
and granular casts are abundant, and many of the latter are dark in color 
and contain coarse granules Numerous broad casts are also seen Waxy 
casts and casts with oil globules upon them are very common Renal epi- 
thelial cells, many of them showing maiked degenerative changes and covered 
W’lth fat globules, aie found m abundance Occasionally cases are reported 
in w Inch casts are said to be absent, e\ en though the amount of albumin is 
abundant This may exceptional^ be tiue, but the explanation is perhaps 
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to be found in fault} technique, or in the fact that the urine presented for 
examination is old or has undeigone decomposition in the bladder That 
casts may be dissolved by the presence in the urine of some pepsm-hke body, 
has been shown by Sehn\ aid Wherever such an anomaly, therefore, seems 
to be present, great care should be exeicised m noting the reaction of the 
urine and m trying to secure a specimen that is perfectly fresh 

(Edema — ^The oedema in this form of Bright’s disease usually begins 
rather slowly, and is first noticed as puffiness of the eyelids m the morning 
or about the ankles at night It gradually increases, however, until we find 
the patient m the maiked cases presenting an extreme degree of anasarca. 
With the face swollen, and the wrinkles that give expression to the counte- 
nance obliterated, the hands, the arms, the back, the legs, all showing marked 
oedema One of the most annoying and one of the most striking complica- 
tions IS the oedema of the loose tissue of the penis and scrotum This may be 
extreme, and even cause some difficulty m urinating The serous cavities 
often contain fluid, and ascites and hydrothorax may be extreme and inter- 
fere seriously with the function of the abdominal and thoiacic organs, as 
already refeiied to under the head of “acute nephritis ” Rarely, there is a 
localized oedema, and one sees the collection of fluid limited to one pleural 
cavity, to the scrotum, or to the legs Usually, howevei, it is decidedly 
geneial Together with the oedema theie is more or less anaemia This is 
due to the fact that the red blood corpuscles and haemoglobin are actually 
diminished, and also to the fact that the blood is thinned because of the con- 
dition of hydraemia The capillaiies also are spread out ovei a more exten- 
sive surface, so that the anaemia is apparently greater than it leally is With 
the oedema the anaemia gives to the patient a peculiai puffy, pasty-hke 
appearance which is quite characteristic, and enables one sometimes to make 
a diagnosis almost at a glance The oedema, when extreme, causes a marked 
increase m the weight of the patient, and he is sometimes greatly deceived 
m th i nk i ng he is gaming m weight and, theiefoie, improving, when, m fact, 
he IS merely accumulating moie and more water m the tissues When, 
perhaps, the oedema disappears lather suddenly, the patient is seen to be 
greatly emaciated, and the skin hangs in loose folds, where befoie it had been 
tense with the accumulated fluid 

The dangeis from the oedema have already been referred to, but it may be 
well to call attention again to the fact that the waterlogged condition of the 
wall of the stomach and of the bowel mtei feres seriously with the perform- 
ance of function of these two oigans The pressuie of the fluid in the pleuia 
and pericardium, as well as the upward pressure of the fluid on the dia- 
phragm, when ascites is marked, interferes very much with the action of the 
heart and of the lungs The patients are frequently obliged to sit up at 
night in order to breathe The swollen condition of the legs and thighs, 
together with the geneial weakness, makes it impossible for some of them 
to move about with any degree of comfort, so that their life really consists 
m lying in bed or sitting up m a chair The tense skin may rupture or 
become abraded, and then, if infection occurs, annoying or even serious 
inflammation may be' the result 

Reference has been made to the gastro-intestmal disturbance that comes 
from oedema While oedema does not explain all of the disturbance, theie 
IS no nephritis m which the digestion is moie mteifered with than m this 
form The appetite is often poor, and patients have a loathing for ordinary 
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simple food There is nausea, not infrequently vomiting, a feelmg of fulness 
and weight amounting to positive distress or pain is sometimes complained 
of after eating The bowels may be constipated, but are often loose, ulcera- 
tion of the intestine is occasionally an explanation for this diarrhoea The 
tongue IS coated, there is a foetid odor to the breath This poor digestion 
IS one reason for the great loss of strength, for the anaemia, and for the emaci- 
ation from which these patients suffer 
Changes in the liea') t and bloodvessels are commonly present, although they 
are by no means so marked as in the cases of chronic interstitial nephritis 
They may be entirely absent In a patient now under observation, m -whom 
albumin has been abundant in the urme for two years, oedema is pronounced, 
and other symptoms indicate chionic parenchymatous nephritis, there is no 
evidence upon physical examination of increase in the size of the heart, no 
ringing aortic tone, and the blood pressure is only 113 mm Hg If second- 
ary contraction occurs, then cardiovasculai changes become pronounced 
Senatoi believes that in chronic parenchymatous nephritis the hypertrophy 
of the heart, which is often met with, is eccentric, that is, with dilatation as 
well as hypertrophy The dyspnoea of which these patients complain is 
often cardiac in origin from this dilatation Myocardial degeneration will 
also aid m explaining the dyspnoea, although the amemia, oedema, and uriemia 
as well may contribute to produce the shoitness of breath 

XJiosmia IS generally piesent, and while not such a striking feature as in 
some cases of acute nephritis, or in the typical chronic interstitial nephritis, 
still offers the explanation of many of the symptoms complained of by these 
patients The malaise, some of the gastro-mtestinal disturbances, such 
as vomiting, headache, sleeplessness, are in many instances undoubtedly 
ursemic in character, and as the disease goes on some patients have definite 
uriemic manifestations in the shape of almost unbearable headache, con- 
vulsions, or coma Retinitis and optic neuritis may occasionally be seen 
Rarely, the amaurosis not infrequently met with in the contracted kidney 
IS seen in this form of Bnght’s disease 
In some cases, after the evidences of chronic parenchymatous nephritis 
have lasted for many months, a change occurs which is quite remarkable, 
the dropsy becoming less, and finally entirely disappearing, the urine increas- 
ing in amount, becoming lighter in color, lower m specific gravity, and con- 
taining a smallei number of casts and a smaller percentage of albumin The 
condition of secondaiy contiacicd, kidney has now appeared, and while the 
patient may flatter himself that he is decidedly better, or even entirely 
well, the careful physician will find on examination that the urme is always 
albuminous, always contains a few casts, and will note particularly that 
hypei trophy of the left ventricle is developing, with all the evidences of 
increase in blood piessuie Later the cardiovascular changes become still 
more pronounced The manifestations of uraemia appear, and the case runs 
the course of an ordinary contracted kidney Through this somewhat 
favoiable termination of chronic parenchymatous nephritis life may be 
prolonged for manj" months, sometimes for several 3 'ears 
CompllcatlOIlS — ^The complications referred to under the head of acute 
nephritis are practically those that are met wuth in chronic parench}Tnatous 
nephritis Pneumonia, bronchitis, or oedema of the lungs may become 
serious and even the cause of death Inflammation of the serous membranes 
— pleuntis, peiicarditis, peritonitis — is met wuth Intercurrent infections. 
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like erysipelas, may occur Death is biought about at times from dilatation 
of the heart or from myocardial weakness Alimentary distui bailees in the 
shape of acute gastritis oi enteiocolitis may be extreme and sufficiently 
pronounced to be looked upon as serious complications 

Diagnosis — ^There is no difficulty whatever m diagnosing the existence 
of nephritis m cases of the type under discussion, provided the urine is 
examined An abundance of albumin and casts leaves no question what- 
ever as to the existence of nephritis The marked oedema also helps in 
making this diagnosis The only question that arises is as to the variety 

From acute nephritis differentiation is oftentimes impossible unless one 
knows the early history A knowdedge of the existence of the causal factor, 
as, for instance, some acute infectious disease, the sudden onset with hiema- 
turia and relative anuria, makes the diagnosis comparatively easy An 
abundance of red blood corpuscles m the mine speaks for acute nephritis 
Yet it must be remembeied that m the chronic form microscopic blood may 
be found and occasionally a hemoiihagic type is seen with fiequent renal 
hemorrhages causing luematuria of such seventy as to be noted by the naked 
eye In many cases, howmver, an attempt to differentiate between the twm 
IS unavailing, and one must be satisfied m saying that one is dealing wuth 
parenchymatous nephritis without trjmig to tell wdiether it is acute, sub- 
acute, or chronic, and wuthout making a vain effort to draw an artificial 
line between them 

From chonic inteistitial nephntis of the typical variety the differentiation 
IS easy The abundance of albumin and casts, the maiked oedema, the slight 
degree of cardiovascular changes, are all in such striking contrast to the 
marked cardiovascular changes, the absence of oedema, the large amount of 
urine of low specific gravity and small amount of albumin and casts that are 
met wuth m contracted kidney, that the diffeientiation is simple When the 
secondaiy contacted kidney exists, differentiation from the piimaiy con- 
tracted kidney is made by the preceding history of oedema and maiked 
albuminuria Yet many of oui effoits to fit these cases of nephritis into 
definite pigeon holes and label them as chronic parenchymatous or chronic 
interstitial nephritis are really useless because, as has been said, the cases 
often from the beginning are of a moie diffuse character and present the 
characteristics of both types of disease The best diagnosis that can be made 
here is chronic nephritis, or simply chonic diffuse nephitis Cases of this 
character usually show some cardiovascular change and have urasmic symp- 
toms, perhaps retinitis, like the chronic inteistitial variety, but they show' the 
oedema of renal origin, a urine rich m albumin and casts, and often of a 
specific gravity that is about normal or perhaps ]ust a little below' normal, 
i e , some characteristics of the chronic paieiichymatous type To a case of 
this kind the name chronic nephiitis, w'lthout any qualifying adiective, 
had best be applied, or one may employ Muller’s expression and speak merely 
of a chronic disease of the kidney w'lth dropsy 

From amyloid kidney the differentiation is not always easy, and is sometimes 
impossible because the tw'o diseases may be combined Amj'loid may be 
suspected, how'e^ er,when any cause for amyloid, such as syphilis, tuberculosis, 
or chronic suppuration, exists, and when, along w'lth the urinary findings, an 
enlargement of the spleen and liver can be made out In amyloid, too, 
cachexia is more pronounced and there is generally less universal dropsy 
The urine may show' great vaiiations m amount, and casts aie apt to be 
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fewer than in the chronic nephritis Seium globulin is present in increased 
proportion Uraimia and retinitis are relatii ely rare 
Fiom congestion of the kidneij the differentiation is usually easy, the 
oedema being in the lower part of the body , and there being a definite cause 
for the congestion, such as a weak heart The amount of albumin is usually 
less than in the true nephritis , the casts are fewer, and the therapeutic test — 
giving the patient rest and caidiac stimulants, with resulting improvement 
in the condition of the urine — ^will usually clear up the diagnosis 
Prognosis — ^This form of disease was once looked upon as entirely hope- 
less Even now the prognosis is 3ustly regarded as extremely bad Yet 
patients conespondmg m every respect clinically to chiomc parenchymatous 
iiejihritis have been known to recover The collective report of Cabot, 
made a few years ago, showed that many physicians of good repute had 
seen stray cases of recovery from chronic parenchymatous nephritis The 
question always arises in these instances as to where to draw the line between 
acute nephritis, which admittedly often gets well, and the genuine chronic 
parenchymatous form of the disease Dropsy^ has been looked upon as having 
an important bearing on prognosis, but there seems to be no rule as to this, 
and the case that is accompanied by severe dropsy may have as good a prog- 
nosis as the one in winch it is not so very marked Death, as a rule, occurs m 
from SIX to eighteen months Some of the supposed recoveries, if carefully 
looked into, yvill be found to be instances m which the secondary conti acted 
kidney has developed Death occurs from exhaustion m the greatest number 
of cases, this exhaustion being brought about by inability to take, digest, and 
assimilate food, by the ansemia, and by the consequences of oedema Death 
may also be bi ought about directly through the weakness of the heart, 
through some uriemic manifestations, such as convulsions or coma, oi through 
some of the numeious complications already mentioned 
Treatment — ^In the way of pi ophylaxis little can be done in any indii id- 
ual case, although the chronic alcoholic may be cautioned against the possible 
effects of his bad habits, and the worker in cold, damp places may be adi ised 
of the dangeis of exposure to extremes of heat and cold, but m practice very 
little can be done m the way of pi ophylaxis 
In general, the active treatment is the same as m the acute form of the 
disease Rest is of great importance Rest in bed is usually instituted at 
the beginning of treatment, and the result commonly is that the albumin 
diminishes and the patient is for the time being better Rest here should not 
be too absolute, however, and not be continued for too long a time It becomes 
extremely irksome and monotonous, and when the disease is going to last for 
many months, one cannot expect a patient to stay m bed during all this period 
It IS much better, at times, to let the patient sit up and even indulge in a 
little exercise about the house, or in pleasant v eather go outdoors While 
the oedema may mciease a little, and while the amount of albumin may 
also be increased, theie is many times a distinct gam in the appetite and 
digestive poiver, the patient sleeps better and the amemia is impio%ed Still 
the rule holds true that lelative rest at least should be insisted upon in the 
early treatment of this form of nephritis The patient should be ivarmly 
clad, w hetlier m or out of bed, in order to avoid danger of exposure to cold 
Woollen garments should be w orn next to the skin 
The question of dwt is an important one, and w hat has been said regarding 
aeute nephritis will apply to chronic nephritis, yet the same restrictions 
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cannot be enjoined for so long a period We cannot, in other words, keep the 
patient for months upon an exclusively milk diet If we do, we find that the 
appetite disappears, nausea and diarrhoea aie apt to occur, and there is 
great loss of strength and deterioration of the blood Milk can, however, be 
one of the mam articles of diet, and a patient may take with profit say a 
quart of milk daily, but m addition there should be other foods Meat may 
be allowed m small amounts, perhaps once a day It makes little difference 
whether the meat be light or dark Cereals, such as oatmeal and the ordi- 
nary breakfast foods, rice, sago, fauna, tapioca, may be allowed freely 
Fruits are also m order Lemonade is a good dmietic, and is frequently 
enjoyed by these patients Some of the simpler vegetables may be taken 
Broths should not be rich, nor should they contain too much meat juice 
Gruels made up with water or with milk are not harmful Fried and greasy 
foods, sweets, such as cakes, pastries, pies, candies, and desserts, all rich 
and highly seasoned foods, should be omitted or taken m very small amounts 
Enough food should be taken to keep up the strength, and yet the physician 
should be cautious m not allowing the patient to overeat There is seldom 
any danger of this because the appetite is usually so poor that the endeavor 
IS rather to get the patient to eat enough than to pre\ ent him from taking 
too much 

Water should not be taken m excessive amounts, it is not eliminated 
freely through the kidney, and tends to increase the oedema When one 
considers the oliguria with accompanying or resulting renal insufficiency, 
and realizes that a plugging of the glomeruli, the capsular space and tubules, 
with exudate, debris, and casts contributes to pioduce this deficient elimina- 
tion through the kidney, one feels like advising large amounts of water for 
the purpose of flushing out these channels But whether or not water be 
regarded, m part at least, as a metabolic product, the fact is that the diseased 
kidney has lost its power of passing large amounts ol v ater rapidly from the 
body, it has lost its "diluting power” (Koranyi), or elimination is, at least, 
delayed (bradyuria), so that an increase m the intake of water results not in 
polyuria, but m an increase m oedema When, however, oedema is disappear- 
ing and polyuria has set m, one may assume moi e nearly patent glomerular 
vessels and tubules and a restoration of renal function m the way of power of 
eliminating water, and the amount of watei ingested may now be increased 
and will be followed by a corresponding increase ^n the amount of mine and, 
one always hopes, by a still further removal, by washing out, of the material 
that has been obstructing the urinary channels The rule is a fairly good one 
to let the patient take such watei, milk, and other fluids as his thiist indicates 
One and one-half to two quai ts of fluid a day will represent a fan allowance 
Wines, beer, and the stronger alcoholic drinks should not be allowed unless 
it be m exceptional cases, where a little wine may be allowed at meal times 
Smoking is not necessarily to be prohibited The morning cup of coffee is 
something that patients usually like to cling to, and, as a rule, there is no 
harm m allowing this 

Sodium chloride is frequently eliminated poorly by the inflamed kidney 
Whether sodium chloride retention is a potent cause of oedema or whether 
both are merely phenomena of nephritis, with no relation of cause and effect, 
is a subject needing still further experimental and bedside investigation 
Yet so many suggestive facts have been noted, the rapid fall of sodium 
chloride in the urine when ascites suddenly develops, its increase m the 
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urine when oedema is disappearing, the production at will of a rise and fall 
of the oedema by increasing or lessening the amount fed — and retained — to 
patients who have been expeiimentally observed, that one feels that there are 
many things that go to show a disturbance of v ater balance and alterations 
in osmotic pressure from chloride retention, that might easily result in an 
increase of fluid m the intercellular tissues 

Salt, therefore, should be reduced to a minimum The amount of salt 
necessary in the body is usually supplied by that found m the bread and 
milk ordinarily ingested While one cannot make any extravagant claims 
for the treatment of the oedema of nephritis by the withdrawal of salt — 
dechloridation — ^still the investigations of Widal, Ja\al, Strauss, and man-y 
others seem to indicate that m some cases, at least, an ordinary or excessive 
amount of salt in the food increases the oedema and albuminuria, while a 
reduction of the amount tends to lessen the same It is wise, therefoie, to 
limit the amount of salt ingested 

A point that is often not insisted on enough is that a patient with 
nephritis should be allowed the benefits that come not only from good food, 
but from fresh air The fear of taking cold oftentimes leads the patient 
to shut himself indoors and to deny himself the privilege of fresh air A 
change of climate will sometimes benefit these patients Going to a warm, 
dry climate, the patient gets outdoors, and in that way he is greatly 
helped 

The anaemia of this form of nephritis is combated not only by the fresh 
air and the food but usually by the giving of iron Some contend that 
very large doses of iron should be given — flO to 40 drops of the tincture 
of chloride of iron after meals lion is of gieat benefit in these cases, 
but the 'writer believes that James T^^^son is right when he says that 
"large doses of iron should not be given They are useless, lock up the 
secretions, cause headache, and increase the danger of uraemia ” The writer 
gives Basham’s mixtwe oftener than any other preparation of iron This 
IS easily tolerated by the stomach, is not at all unpleasant to take, and seems 
to have some diuretic action as well as to act favorably m improving the 
antemia The preparation, as obtained from the drug store, should be care- 
fully looked after to see that it is not old, and the druggist should be instructed 
also to be particularly careful to make the mixture elegant and not permit it 
to get into the hands of the patient with muddy sediment, as sometimes 
occurs when the preparation has been hastily made and when not enough 
acetic acid has been added The dose should be from 2 to 4 drams, three or 
four times a day 

Elimination in this form of nephritis is secured, as m other conditions, 
largely by the use of laxatives Almost any laxative may be given, but the 
salines seem to act the best The saline cathartics may be given on an empty 
stomach early m the morning, and enough should be taken to induce tv\ o or 
three rather loose watery stools At times good follows from giving the 
salines several times during the day, or from using some of the stronger 
cathartics, like elaterin This vigorous purging is apt to be rather depressing, 
and it IS not alwaj s v ise to secure a slight reduction m the oedema at the 
e-^ense of the strength of the patient Some of the vegetable laxatives, like 
cascara or senna, are also of value Occasionally a dose of calomel v ill v ork 
beneficially 

The reduction of the oedema bi means of siirats has alread} been referred 
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to under the head of Acute Nephritis It is of interest to note that Bendix^ 
finds in cases with the molecular concentration of the blood increased and the 
freezing point lowered, there is a tendency for the lessening of the molecular 
concentration and an approach toward normal of the freezing point by the 
use of sweats When this is normal, however, no change is brought about 
by sweating Fear has been exjjressed by some lest by sweating a too great 
concentration of toxins m the blood might lesult Leube, for one, advises 
that liberal amounts of water be taken at the time a sweat is given, so that this 
tendency may be counteracted Sweats may be given in any way that is 
most feasible Many patients will get into the tub and take a hot bath of a 
temperature of 103° to 105° F , and then loll up in Avarm blankets m bed and 
sweat profusely This is a very simple method The sweat may be induced 
by the hot pack The patient is rolled up m bed m a sheet wrung out of hot 
Avater, coA^ered with blankets, and alloAA'ed to he there for an hour or tAA'o, 
until he sweats profusely The bath, by means of the hot bricks, as described 
under the head of Acute Nephritis, is a simple method and one that is espe- 
cially suitable for hospital use The electiic light bath, or even the Turkish 
bath, where theie are proper establishments, and Avhere care can be given to 
the patient afterward to insure a prolonged period of rest and to see that he 
does not go out into the open air too soon, are methods of inducing sweat that 
are very efficient Some patients undoubtedly derive great benefit from the 
SAA’^eat giA'^en once or even tAvice a day Some become moie or less cyanotic, 
the pulse becomes Aveak, and there is a feeling of great prostiation folloAving 
The physician must judge in each case as to Iioav long the sweat should con- 
tinue as AA ell as Iioav often it should be giA'en 

(Edema oftentimes calls for aspiration of the pleural or abdominal cavity, 
or puncture of the skin When there is double hydrothorax of any consider- 
able extent, and Avhen dyspnoea is pronounced, aspiration should not be long 
delayed With double hydrothorax sudden death has been met with more 
than once While the fluid may reappeai, still the drawing off of one quart 
or one quart and a half from the pleuial cavity relieves the pressure upon 
the lungs, vessels, and the heart, and absorption is sometimes quite rapid 
after the aspiration So, too, tapping of the abdomen is oftentimes folloAA'ed 
by great relief in every Avay The popular notion that prevails m Bright’s 
disease, as AA^ell as in cirrhosis of the In^er, that a patient aaTo is once tapped 
Avill have to be tapped repeatedly, and will never recover, is, of course, Avithout 
any foundation m fact All of these operations should be done AAith stiict 
asepsis, as theie is considerable danger of infection of the skin, or even of the 
pleura or peritoneum 

The question of draining the legs, when the oedema is extreme, is one that 
arises very often, and the physician hesitates to make a puncture through the 
skin of the leg, knowing that the wound Avill lemain open foi many days and 
that there is gieat danger of infection When a patient can have the services 
of a trained nurse, and AAdien asepsis can be rigidly carried out, these punc- 
tures may be made Avith much more freedom than under other circumstances 
The good results aie sometimes A^ery striking Fluid oozes for many days, 
and the oedema of the loAver extremities disappears as Avell as the oedema 
of the scrotum, and to a certain extent the ascites and oedema of the abdomi- 
nal AA'all The operation may be done m one of three AA^ays The Avriter 
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prefers many small punctures through the skin, made i\ith the ordinary 
scalpel Some prefer to make one large cut two or three inches in length 
down to the bone over the shin, while others prefer the use of the Southey 
tubes Anyone of these methods is successful, and the dangers from one are 
about as great as from the other 

Attention should be paid to the condition of the heait, and the use of 
strychnine, digitalis, or strop hanthus is sometimes cleaily indicated The 
good effects of digitalis are oftentimes seen in the increased elimination of 
urine as well as m the improvement in dyspnoea Sleep is frequently dis- 
turbed m nephritis and may necessitate the use of bromides, or some of the 
hypnotics, like veronal or sulphonal Morphine, or some other derivatu e of 
opium, in small doses is occasionally the best hypnotic to give One must be 
very careful m using this not to give too large doses, and should also be caieful 
not to induce the morphine habit But there are many patients for whom a 
hypodermic of morphine given at night is the very best hypnotic to employ 
Pam IS rarely so great as to demand opiates Sometimes the headache is 
extremely severe, and here opium will be called for The treatment of the 
uriemic complications, such as coma and convulsions, is the usual treatment 
referred to elsewhere 
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CHRONIC INTERSTITIAL NEPHRITIS 

By JA]\IES B HERRICK, M D 

Introduction. — As already stated, three divisions of this form may be 
made (1) Primary chrome mteistitial nephritis, (2) secondary chronic 
interstitial nephritis, (3) arteiioscleiotic kidney 
The secondary contracted kidney is a sequel of the chronic parenchy- 
matous form, the arteriosclerotic kidney is but one manifestation of a ‘ 
general arteriosclerosis The primary chronic interstitial nephritis, the 
“genuine contracted kidnej^” is the form that develops with no preceding 
acute or chronic paienchymatous inflammation, and m which the disease of 
the kidney is not simply part and parcel of a general arteriosclerosis, but is 
the primary underlying lesion, the cause oftentimes of a secondary general 
arteriosclerosis, but not a consequence of the same In truth, however, it is 
no easy thing to classify these cases as they come to the physician, or even as 
the kidneys are studied in the dead-house Secondary contracted kidney 
may closely resemble the primary form, and only a knowledge of the previous 
clinical history may enable one to recognize the true chaiacter The relation 
of the renal lesion to the arteriosclerosis found during life and postmortem 
may be difficult to unravel Tliree explanations are possible (1) General 
arteriosclerosis may be primary, the kidney being secondarily involved 
(2) The arteriosclerosis may be a lesult of primary renal disease that leads 
to cardiac hypertrophy and high blood pressure, ^ e , there is primary 
nephritis with secondaiy arteriosclerosis (3) Or the vascular and renal 
conditions may be due to one and the same cause, developing independently 
of each other yet simultaneously It may be added that some — and with 
much reason — object to the use of the term nephritis, implying as it does an 
inflammatory process, for m many of these kidneys there is more of atrophy 
with secondary fibrosis than of true inflammation Such terms as granular 
kidney, contracted kidney, scleiotic kidney, ciirhotic kidney, are employed 
to describe this form or some modification of the same 
Etiology — The causes of chronic interstitial nephritis of the secondary 
type are those already enumerated for the chronic parenchymatous form 
The arteriosclerotic kidney has its etiological factor m any of the conditions 
that lead to geneial arteriosclerosis — lead, gout, syphilis, alcohol, heredity, 
severe muscular strain, overwork, worry, etc 

Several yeais ago Rosenstein vTote that for the overwhelming majority 
of cases of genuine contracted kidney ive know"- no cause This statement 
holds to-day Yet some facts seem fairly ^vell established The oiigin is m 
many, probably most, cases hsemic, through the presence m the blood of 
material that acts on the kidney as a toxic irritant Some of the causes 
enumerated for acute nephritis might, if long continued in milder degree, 
( 158 ) 
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produce the chronic inflammation Some French -writers (Brault) recognize 
this by speaking of chronic interstitial nephritis as nephnte par intoxications 
lentes The causes of acute nephritis may also be regarded as occasional 
causes of this form, for exceptionally an acute nepliritis is the definite starting 
point, a scarlatinal nephritis, for example, passes gradually into the con- 
tracted kidney with typical caidio vascular and urinary phenomena, and at 
death several years later the small indurated kidney is found Dickinson* 
describes such cases 

Heredity — hereditary tendency to chronic nephritis is undoubtedly 
seen at times Reference has been made to an example of this m a woman 
ivith contacted kidney, whose three daughters and one son show albumin 
and beginning nephritis, and several of whose ancestors had chronic nephritis 
Dickinson saw nepliritis in four geneiations, EichhorsF 5 cases in three 
generations , Kidd,® 7 cases in tliree generations A V hleigs^ saw cases in 
lather, son, and three daughters Pel,® in tliree geneiations, saw 18 cases, 
9 males inheriting from the father, 9 females inheriting from the mother 
Frolich® reports lamily nephritis, perhaps hereditary Tendency to eaily 
arterial degeneratipn is often hereditarily transmitted In some families this 
is seen in cerebral hemorrhages , in others as myocai ditis or pectoral angina, 
or again as contiacted kidney Or one member of the family exhibits one 
manifestation of the disease, e g , the myocardial, while another has cerebral 
hemoiihage, and another has chronic nephritis Not infrequently in one and 
the same individual there may be manifested not alone the nephritis, but the 
myocardial or cerebral evidences of arteriosclerosis 
Congenital contracted kidney has been repoited by Weigert and by 
Hellendahl In childhood chronic interstitial nephiitis is relatively rare, yet 
It has been seen by many observers Some of these cases — a very small 
proportion surely — may have developed because of an inherited or family 
tendency Sutherland and Walker® report interstitial nephritis in infants, 
and refer to the fact that such nephritis due to syphilis is not unusual 
Carpenter® reviews the subject of nephiitis in infants, and comes to the 
conclusion that infantile interstitial nephritis may be produced by toxins 
other than those of syphilis, possibly toxins of intestinal origin may be the 
cause in some cases Nephritis in infants he regards as not infrequent, but 
as easily overlooked at autopsy unless microscopic examination be carefully 
made Occasionally from unknown cause an early arteriosclerosis develops, 
as in the case described by Egon Rach,*® of a girl, aged thirteen years, in 
whom a chronic nephiitis with dropsy vas followed by hypertrophy ot the 
left ventiicle, rigid arteries, and death from ceiebial hemorrhage 
Gout IS a common cause of chronic nephritis English physicians are 
practically unanimous in ascribing many cases of contracted kidney to gout 

* AUbutt’s System, 1897, v, 37G ^ SpeaeUe Pathologic, fourth edition, ii 

^ Practitioner, 1SS7, ^o\ xxix, p 104 

* Transactions of College of Physicians of Philadelphia, 1883 
^ Ztschr f Ihn Med , 38, p 127, vith literature 

Norsk Mag f Laeqciid, 1904, No 8 

Heubner Ueber chronischc Nevltriiis imd Albunnnune iin Kindesalter, Berlin, 
1897 

* Archives of Pediatrics, 1903, xx, 288, also British Medical Journal, 1903, i, 959 

British Journal of Children’s Diseases, i\, 421 

’ Abstract in Dcut med Woch , 1907, No 34, p 1387, 
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Some have even gone so far as to regard the kidney of gout as typical of this 
form of nephiitis, and to refer to it in geneial as the “gouty kidney ” There 
IS not such a uniformity m regarding lead as the exciting cause of chronic 
nepliritis Many are inclined to look upon the contacted kidney developing 
m the course of chronic lead poisoning as due rather to the gouty condition 
that IS so often a sequel of lead poisoning (“lead gout”) Olliver, m 1863, 
described albuminuria m workers m lead Since then numerous statistical 
studies have borne out the truth ot this observation, and early nephritis, 
with general arteriosclerotic changes, is among the Avell-recognized lesions of 
lead poisoning Senator, among 250 cases of chronic mduiative nepliritis, 
found 17 caused by lead, Wagner, in 150 cases, found 15 due to lead Dickin- 
son found 26 of 42 woikeis m lead with contracted kidney The fact that 
lead IS found during life m the urine of these patients and in their kidneys 
after death, as well as the fact that there is often no distinctive gouty mani- 
festation, makes one feel that lead alone without gout may produce chronic 
interstitial nephritis, although there aie workers m lead who have both lead 
intoxication and gout and later develop nepliritis 

Of the influence of alcohol m the production of nepliritis there is little 
doubt But observeis differ widely m then estimate as to the importance of 
alcohol as a causatue agent Probably but a small propoition of typical 
cases of chronic interstitial nepliritis can be traced dnectly to clironic alco- 
holism Christison believed alcohol was the cause of a large percentage of 
cases of chronic nephritis Giainger Stewait also refers to the close rela- 
tionship between intempeiate habits and renal cirrhosis Rayer placed 
alcohol at the head of the list of causes, and Senator regards it as a potent 
factor On the other hand, Lancereaux denies that alcohol is a common 
cause, and Dickinson believes its etiological influence has been greatly 
exaggerated Osier thinks overeating a commoner cause than overdrinking 
Strumpell says, while alcohol is ceitainly a cause of chronic nephritis, it is 
often so because joined with overeating Experimentally, little definite has 
been brought foith to show a direct influence of alcohol m the production 
of clwonic interstitial nephiitis Clinically, as seen by these citations of 
opinions, the question is by no means settled It would seem that alcohol is 
unquestionably an important factor m the production of chronic nephritis, 
not always tlrrough the direct action of the alcohol on the kidneys, but oftener 
indirectly through perversion of gastric and hepatic function, through induced 
faulty metabolism, through secondary digestive disorders, through exposures 
and excesses of various kinds, all the result of alcoholic overmdulgence 

Not infrequently chronic interstitial nephritis can be traced to a preceding 
acute infectious disease that was complicated by acute nephritis Scarlet 
fever is, therefore, the real cause of some of these cases, the acute process m 
the kidneys subsiding, but seeming to be the starting point of the chronic 
inflammation that follows Other acute infections, e g , malaria or rheu- 
matic fever, are also incriminated, although many cases reported as due to 
the acute infectious disease are undoubtedly instances m which a previously 
existing but unsuspected nephritis has been noted only because of the 
urinary examination at the time of, or soon following, the infectious process 
Slight attacks of tonsillitis may be a cause more often than we have generally 
supposed Most of the cases of chronic interstitial nephritis seen m child- 
hood are probably, as Heubner suggests, due to previous infections — scarla- 
tina, measles, angina, pneumonia, intestinal disturbances due to bacteria — 
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which may have been slight in character and in Avhich no symptoms drew 
attention to the urine or kidneys 

In this connection one is led to think of the marked acute parenchymatous 
degeneration so frequently piesent in these acute infections, of the cellular 
destruction often seen in this condition and in acute nephritis, of the numer- 
ous patches of visceral round-celled infiltration and of focal necrosis, and to 
surmise that in place of the destroyed cell or m the area of focal necrosis 
fibrous tissue may be formed and serve as a nucleus for the spread of a local 
or more extensive fibrosis, in accordance with Weigert’s laiv of primary 
destruction of specific tissue elements and replacement by neiily formed 
connective tissue Such origin in some preceding acute infection may 
explain the development of many otherwise inexplicable cases of chronic 
interstitial nephritis, as ivell as of some cases of hepatic cirrhosis and of 
chronic fibrous myocarditis 

A cause whose influence it is difficult or impossible accurately to estimate 
and to Avhich reference has already been made in discussing general etiologjq 
IS repeated or chronic gastro-intcstinal dzstuibances with faulty digestion, and 
the still more obscure faulty metahohsm, on the part of such oigans as the liver, 
pancreas, or adrenal Unnatural chemical products may be jiresent in the 
blood under these conditions, and be the irritating cause of the change in the 
kidney In this nay alcohol, by disturbing the function of stomach, boivcl, 
and In er, may be an indirect cause of nephritis So overeating or the eating 
of rich or impropei food, the excessive use of pioteids, in short any often 
repeated dietetic errors, may be conceived of as the underlying causative 
factoi in the production of cliromc nephritis George Johnson thought 
that degeneiation of the kidney was often brought about by long-continued 
elimination by the kidney of products of faulty digestion How much 
influence disturbances in the function of the liver, pancreas, thyroid, or 
adrenal may have is not clear Nephritis in connection with hepatic cirrhosis 
is not uncommon, both perhaps due to the same cause , yet the influence of 
perverted function of the liver on the kidney, forcing it to eliminate improp- 
erly elaborated substances, is not to be underestimated Caro^ found neph- 
ritis m from five to eight days after experimental thyroidectomy in cats 
Diabetics often have albuminuria and true chronic nephritis may develop, 
possibly from ovenvork of the kidney, but apparently the condition is due to 
toxic degeneration of renal epithelium (changes in Henle’s loops in diabetes) 
that if long continued leads to fibrosis Senator regards diabetes as a not 
infrequent cause of nephritis The lelation of renal sclerosis and of general 
arteriosclerosis to perverted adrenal function is still unknown The sclerotic 
changes in nephritis and the presence in the blood of such patients of a blood 
pressure raising substance, as shoevn by numerous observations, A\hich 
substance is perhaps identical i\ith the secretion of the adrenal, raise ques- 
tions of great interest and open the doors for future careful research jMany 
cases of chronic interstitial nephritis, then, may have their origin in unde- 
tected anatomical or physiological changes in other important viscera 

The relative infrequency of this form of nephritis in the aa armer climates 
has been frequently noted This may be in a measure accounted for by the 
fact that m the aa armer climate there is less exposure to cold, inclement 
leather, and sudden changes of temperature, the inhabitants consume less 

* Miil a d Grenz d Med u Chir , 1907, xAni, 447 
AOL A I— 11 
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meat and proteid food, dnnk less strong alcoholic drinks, and are subjected 
to less w ear and tear through the strenuous life 

The kidney of 'pregnancy may be the starting point of the disease, although 
some cases regarded as originating during pregnancy undoubtedly have been 
cases of chronic interstitial nepliritis, ivith an acute exacerbation 

Cardiac disease and chronic interstitial nephritis often co-exist The rela- 
tion between the two diseases is not abiajs clearly definable In many 
instances the same cause has produced the nephiitis and the valvular or 
myocardial lesion In other cases primary renal lesion has caused the sec- 
ondary changes m the heart, the h-yperti opined muscle finally becoming 
incompetent and cardiac symptoms being the most striking feature in the 
case In a few cases cliromc interstitial changes m the kidney result from 
an incompetent heart, with its resulting long-standing passive congestion 
of the kidney (cyanotic induration), together nith its accompanying toxic 
condition of the blood from cyanosis, alimentary disturbances, and faulty 
metabolism A direct connection, however, between valvular disease of the 
heart and chronic interstitial nephritis is seldom to be made out Localized 
areas of chronic fibrosis in the kidney often result from renal infarcts that 
may have their origin m a diseased heart 

Since Gull and Sutton, nearly forty years ago, called attention to the fact 
that certain diseased conditions affected the entire vascular system as a unit, 
some cases of chronic disease of the kidney have been regarded as but part 
and parcel of general arteriosclerosis The causes of the arteriosclerotic 
kidney would be those of arteriosclerosis m general old age, heredity, 
syphilis, lead, gout, alcohol, excessive work, and preceding infectious dis- 
eases Chronic interstitial nephritis is found oftener in males and in those 
past the age of thirty, the variety spoken of as the aiteriosclerotic kidney, 
m the stricter sense, is rarely seen until after forty-five 

Chronic fibroid changes may take place in the kidney when there is 
chronic obstruction to the outflow of urine, or disease of the pelvis of the 
kidney Thus, in stricture of the urethra or ureter, in cystitis and pyelitis 
this IS at times noted While not in a strict sense of the same type as chronic 
interstitial nephritis, this “consecutive nephritis” may be here referred to, as 
it IS practically, a fibrosis 

A traumatic origin of some cases of nephritis has been alleged Kuster, 
Edlefsen, Curschmann (the younger), Engel, and others have written con- 
cerning it Orth, in the discussion on Ponfick’s and Muller’s papers at the 
Congress in 1905, referred to specimens in his possession showing typical 
contracted kidney from subcutaneous injurj’- of the kidney Posner* cites a 
case that came under his own observation in which he believes trauma caused 
the nephritis As Posner says, direct injury to the kidney may make it a 
favorable place for the lodgement of germs or endogenous or exogenous toxins 
— and the uninjured kidney become secondarily involved Posner is inclined 
to include under traumatic causes the mechanical disturbances due to cir- 
culatory alterations Here might also be included Newman’s cases of 
nephritis m floating kidnejs,^ m which condition Newsman flnds Bright’s 
disease not so vety uncommon, and also some cases of obstruction to the 
ureter with resulting circulatory, nutritional, and flbrotic processes in the 

‘ Deut med Woch , 1906, xxxn, No 12, 454 

^ Glasgow Medical Journal, 1904 
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kidney Tornellini/ ho^\evel, finds in rabbits after trauma no inteistitial 
nephritis, but circumseribed zones of connective tissue, ? c , a scar lepre- 
senting necrobiotic areas He regards trauma m man as probably only one 
cause, the immediate exciting cause peihaps, but thinks preceding infection 
or intoxication must already have existed Trauma causing a contusion 
of the kidney may be followed by haimaturia, albuminuria, and ca hndruria, 
and it IS not impossible that the rupture of vessels and the destruction of 
kidney substance may be followed by a reactive inflammation or a genuine 
nephiitis ^ 

Many attempts have been made to produce experimentally a chronic 
nephritis of the type of the contracted kidney These efforts ha\ e met with 
but indiffeient success The conclusions, too, in some instances are lather 
hastily drawn, the number of observations too few, and not enough considera- 
tion given to the fact that albuminuria and renal disease might have existed 
in the animals used pnoi to the experiments In dogs chronic nephritis seems 
to be not uncommon ® A great number of both oiganic and inorganic chemi- 
cal substances have been employed, as well as various microoigamsms and 
their toxins The results that have been the most nearly constant in the way 
of a chronic nephritis, and not merely acute oi chronic degeneiative lesions 
or those of temporary chaiacter, have been brought about by the long- 
continued use of small doses of the salts of lead Nearly all of the experi- 
mental work has been based on an attempt to alter the condition of the blood 
by adding to it some substance that would act as a toxic irritant as it came in 
contact with the kidney, although experiments have also been made by 
meehanically m-iuimg the kidney or by removing poitions of a kidne> by 
operation, and also by altering the viscosity of the blood Recently, Ha\cn 
Emerson^ has done suggestive, although not yet conclusive, woik in attempt- 
ing to produce chronic nephritis in dogs by using means that presumably 
matenally alter the circulation m the kidney, and he argues in favor of cir- 
eulatoiy stagnation and defective blood supply to the kidney as potent causes 
of cliromc nephritis, and as capable of being bi ought about by chemical or 
mechanical agents But no experimental work can exactly or even ajiproxi- 
mately duplicate the conditions that seem operative m the production of 
chronic interstitial nephritis in man The influence of heredity , dietetic 
errois, faults of metabolism, syphilis, many of the infections, the near 
and tear of the strenuous life and of excessne mental and nervous strain — 
all these continuing perhaps for vears — cannot be lepioduced in expciiments 
on the lower animals Ex|ierimental woik will probably, theiefore, be 
more or less unsatisfactory Bradford^ in his Croonian lectures on Bright’s 
Disease and its Varieties, revien s the expei imental v ork on nephritis V hile 
showing its great value, he says that there are still lacking mam of the 
conditions found clinically, and that the lesults (c g , with nephrotoxins) 
are often far from conclusne 

After all is said concerning the etiology of chrome interstitial nephritis, 

* yicrtctjahrsschr f gcnchtl Med , Band xxxiv. Heft 1 

'Cf Senator, Bcrhn khn Woch , March 16, 1903 , also Engel, ihid , 1903, No 10 

’Of Pearce, Umtcrsity of Pcimfi/hama Medical BvUetin, 1903-4, xm, 217, also 
Ophuls, Tournal of Medical Rc’iearch, 190S, No 106 

* Irclinc's of Internal Medicine, 190S, i. No 5 Here will be found numerous 
references to experimental nephritis 

London Lancet, 1904, \ol u 
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we come back to Rosenstem’s statement, already quoted, that for the majority 
of cases we cannot assign a definite cause In many cases a combination of 
causes seems to operate Undue exposure to inclement weather, overindul- 
gence in the way of food and drink, heredity, with excessive mental and ner- 
vous strain, contribute each its share A peculiar susceptibility may explain 
why one individual will develop the disease, while another, under what seem 
to be exactly similar conditions, or even undei conditions that would seem 
more likely to favor the development of nephritis, will escape It is but 
another illustration of the fact so often illustrated with regard to other 
diseases, that what is one man’s meat is another man’s poison 

Pathological Anatomy. — Pnmaiy Chrome Interstitial Nephntis — Al- 
most always the process is bilateral, unilateral clironic interstitial nephritis 
IS extremely rare There are probably occasional exceptions to this state- 
ment (Israel, Senator, Klemperer), and at the veiy beginning of an acute 
or even chronic nephntis it is not impossible that one kidney alone may 
for a short time be involved But such labored arguments as those of 
Pousson,^ strivmg to prove that unilateral nephritis might occur, and there- 
fore does occur not infrequently, are more than offset by statements such as 
those of Guiteras, who m 500 autopsies on patients with Bright’s disease 
never saw one kidney alone involved, or of Kummell, who says that m the 
rich autopsy material at Hamburg no instance of unilateial nephritis has 
been seen 

The kidneys are small, sometimes unequally so The single kidney may 
weigh only Mty or sixty giams, occasionally even less than this, it may be 
represented by a mere dwarf-hke “nubbin” oi remnant, although when 
the process is comparatively recent the size may be but shghtly less than 
normal The color is variable, but in general is red or grayish red The 
fatty tissue about the kidney is unusually abundant and may be quite firmly 
adherent to the true fibrous capsule This latter capsule is often quite vas- 
cular, and IS thickened and raised in uneven manner by the granular eleva- 
tions of the kidney surface beneath, that alternate irregularly with darker 
red depressed areas that denote underlying contracting fibrous tissue This 
irregularity of the surface of the reddish kidney makes the name raspberry 
kidney, sometimes applied, appropriately descriptive When the capsule 
IS stripped off, it is found to be adherent, especially over these depressed 
regions, and when it is forcibly removed more or less of kidney substance is 
pulled away with it, leaving a rough, granular, uneven, reddish suiface that 
IS quite characteristic The kidney is hard and cuts with increased resist- 
ance Small retention cysts may be opened on section, or some of them 
may have been seen under the capsule, or have ruptured when the capsule 
was removed The cysts usually contain a pale-yellow, serous, or urinous- 
looking fiuid that is albuminous, perhaps shghtly blood-stained, and contains 
more or less urea The cut arteries may be plainly seen, and may gape 
and show thickened walls The cortex is narrowed, it may measure only 
1 mm In some places the pyramids he almost immediately under the cap- 
sule The pyramids, although absolutely slirunken, seem by comparison 
with the contracted cortex to be large The cut surface is reddish in color, 
with a liberal mottling of gray due to the connective tissue that at times is 
seen as whitish masses or bands that sometimes extend from the cortex 


^ Zeitsch f Urologie, 1907, i, 853 
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into the pyramids Beneath the depressed areas on the surface, with the 
naked eye or a low power lens, may be seen masses of fibrous tissue often 
extending quite a distance into the kidney The lighter areas that form 
the pro3ections on the surface repiesent the more nearly normal tissue, 
some of which, in reality, may be compensatorily hypertrophied There 
is commonly an abundance of fat m the renal pelvis 

The microscope reveals a general increase m the fibrous tissue, a thicken- 
ing of the vessel walls, destruction of glomeruli, and more or less degeneration 
of the renal epithelium The cortex, especially the labyrinth, shows the 
most marked change, although the lesions are not uniform m their distribu- 
tion Even in the areas between the labyrinths that are more nearly normal 
the epithelium often shows some fatty degeneration, and foci of round-celled 
infiltration may give evidence of an early stage of the indurative process 

Malpighian Bodies — ^The glomeruli are strikingly altered Many are 
destroyed, being represented by structureless hyaline masses Others show 
the remains of the capillary tufts in the shape of homogeneous or granular 
balls in which a few nuclei may still be seen Again the capillary tuft, 
the capsular space, and even the epithelium lining Bowman’s capsule may 
appear normal, but a richly nuclear fibrous ring, often quite broad, surrounds 
the entire Malpighian body in concentric layers, or the ring may be dense 
and poor m nuclei 

The capsular space may be obliterated, the capillaries and capsule being 
adherent, or the space may be widened This widened space may be the 
result of obstruction to the outflow of uiine from obliterated tubules, the 
dilatation being on the order of a retention cyst Compression of the 
tuft may thus result Nuclear proliferation is often seen in the tuft Espe- 
cially m the small projections on the surface of the kidney, that give it its 
granular appearance, large compensatorily hypertrophied Malpighian bodies 
may be seen showing little or no pathological changes In places the bodies, 
from atrophy and contraction of intervening tissue, are closer together than 
in the normal kidney 

It IS easy to understand how the glomerular function is seriously inter- 
fered with by the circulatory disturbance due to the endarteritic change in 
the afferent vessels, as well as to the hyaline degeneration m the wall of the 
capillary tuft, the compression due to the growth and contraction of fibrous 
tissue in the same, and to the encircling and constricting fibrous band sur- 
rounding the Malpighian body as a whole And one may understand also 
how the integrity of the tubular epithelium may be impaired owing to these 
glomerular changes that must result in serious interference with the circula- 
tion in the tubular wall, insufficient nutrition, and largely account for cellular 
atrophy and functional inactivity By some the glomerular changes are 
regarded as primary, the tubular and interstitial being the result of glomerular 
lesions Some of the glomerular changes, however, e g , the cyst-hke dila- 
tation of the capsule, seem secondary to tubular trouble, and this, m turn, 
to contraction of the interstitial fibrous tissue Perhaps the most correct 
conception is to regard the process as from the first more or less diffuse, and 
to look upon a change m one part as necessarily leading to change m 
another, after the manner of the vicious circle 

Tubules — ^Atrophy is more or less marked Many tubules are narrow, 
lined with small flat or cubical cells, and quite collapsed Others, from 
blocking of theu excretory ducts, have become dilated with hyaline-looking 
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or granular and fatty cells lining them, or have even formed retention cysts 
of various shapes and sizes These cysts sometimes coalesce so as to resemble 
compound cysts In some tubules all the eells have disappeared, leaving 
bare the basement membrane The lumen of the tubules that are still 
patent may contain a few hyaline or granular easts, some of the atrophied 
cells, perhaps granulai debris, and an occasional leukocyte or red corpuscle 
In the areas that show compensatory hypertrophy, the tubules and cells 
at times seem larger than normal or even increased m number, remmding 
one of the somevhat similar, almost adenomatous mcrease of the healthy 
liver cells in hepatic cirrhosis The tubules in these areas sometimes show 
unusual turns and twists, much as m an adenoma Their epithehum may 
show fatty degeneration 

The Vesseh — An endarteritis or even a mesarteritis can usually be made 
out, the intimal thickening often perceptibly narrowing the lumen The 
smaller mtertubular vessels aie especially involved and are often entirely 
obliterated This must, by causing interference with the blood flow, in- 
crease the pressure in the glomerular capillaries This has been given as 
one explanation of the polyuria of chronic interstitial nephritis 

The degree to ivliich different arteries are altered varies, some showing 
marked thickening in the outer and middle coats, but especially in the 
subendothehal layer, others but slight changes The sclerosis is sometimes 
patchy, even in the individual artery, one portion of the circumference 
showing an extensive lesion, while the remainder of the ring is nearly normal 
The lumen of the thick-walled vessel may be nearly normal, the pipestem- 
hke artery gaping with wide-open mouth as it is cut across, while in other 
vessels the caliber is gradually narrowed until it is quite obliterated Dick- 
inson^ found by actual measmements that the caliber of the primary arteries 
was not altered even though the walls were thick The obstruction to circu- 
lation, as he proved, was m the minute arterioles and in the capillaries, 
many of vhich were entirely destroyed The roughened intima with the 
sluggish current that must flow through some of these vessels favors throm- 
bosis, and thrombi may be seen in some of the vessels, such as the smaller 
interlobular aiteries Fiom destruction of vessels there results a compensa- 
tory collateral venous cuculation Part of the blood escapes by way of the 
vessels of the renal capsule and the perirenal fat Other channels are de- 
scribed by Thoma^ and by Buhl ® 

The Intel siitial Tissue — This is increased The thick, fibrous bands 
surrounding the Malpighian bodies present perhaps the most striking 
picture, but the newly formed connective tissue rich m nuclei, or the old 
scar-hke bands and masses, may be seen nearly everyv^here, between the 
tubules, m the pyramids, and about the vessels, and especially running 
down into the labyrinth fiom the surface depressions and sending out bands 
of fibrous tissue that enciicle and ensnare the healthy tissue on either side 
Masses of round cells representing young contractile tissue may be seen 
especially under the capsule and around the glomeruli and vessels, from 
which points the process extends doivnvard and out into the mtertubular 
tissue The contraction follows so soon, that even though this nuclear 

' Lancet, 1895, ii, also Medico-Chtrurgical Transactions, vol xliii 

^ Tirchoiu’s Archiv, 1877, a ol Kxi 

® Mittheilungen aus d path Institute in Munclien, 1878 
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overgiowth, as it has been teimed, be excessive, the kidney is always small 
The contraction of this fibrous tissue warps and deforms the kidney not only 
macroscopically, but also microscopically, so that it is often difficult to get 
one’s bearings and to know exactly what altered structure is for the time 
under examination and ]ust what relation it bears to surrounding structures 
In places, little or no relic of renal structure is to be made out, the section 
showing merely dense fibrous tissue That changed anatomical conditions 
and perversion of function in the tubules result from this process may be 
easily undeistood Sometimes calcification is found m this adventitious 
fibrous tissue 

Secondary Contracted Krdney — ^This is seen in its eaihest stage in some 
of the kidneys of chronic parenchymatous nephritis, the large white kidney, 
in which a few depressions on the surface and a beginning hardening from 
fibrosis show that had death been deferred for several months the kidney 
of secondary contraction would, in all probability, have been present This 
kidney m reality seems much like a cross between the kidney of chronic 
parenchymatous nephritis and the contracted kidney It is pale m color, 
of normal or diminished size, its capsule thick, the surface granular The 
kidney feels firm to the touch The cortex is narrow and pale Fibrous 
tissue IS seen in greater or less abundance, the glomeruli are in general small, 
surrounded by bands of fibrous tissue and at times have undergone atrophy 
and completely disappeared Hyaline degeneration of the epithelium of 
the tubules is pronounced or the cells may have entirely disappeared, leaving 
the tubule denuded and seemingly dilated Some of the dilatations are 
on the order of retention cysts The vessels may show mural thickening 
The picture in advanced cases is not unlike that of the chronic interstitial 
nephritis, and the loss of tubules and glomeruli with the contraction of the 
fibrous tissue explains the small size of the organ and its hardness Brad- 
ford^ believes the contracted white kidney is a distinct entity and not related, 
on the one hand, to the large white kidney or, on the other, to the truly 
granular kidney 

Artenosclerotic Kidney — This form is a not uncommon postmortem finding 
in those past the middle years of life, and especially m those who, from 
excessive mental, nervous, and physical work, from the too liberal indulgence 
in rich food and drink, or from hereditary influences, have had operating 
upon them for many years the causes favoring the development of general 
arteriosclerosis The arteriosclerotic kidney, as already stated, is regarded 
as but one manifestation of a widely distributed vascular sclerosis, so that 
at autopsy, cardiac hypertrophy, thickened cerebral vessels, -with perhaps 
rupture and hemorrhage, are commonly met with The conception of the 
disease is that of a simple non-inflammatory atrophy Vascular thickening, 
with slowing or shutting off of blood current, leads to nutritional defects, 
aniemia, and necrosis, -with fibrous-tissue development m place of the destroyed 
parenchymal structures Yet the combination of inflammatory, sclerotic, 
and atrophic changes is common and so complex that it is often difficult or 
impossible to make a sharp differentiation, even postmortem, between the 
purely degenerative and atrophic lesion and the inflammatory, or to tell 
which wms the primary one The kidney itself is usually reddish or grayish 
red m color, and but slightly smaller than normal In long-standing cases. 


‘ Crooman Lectures, Lancet, 1904, ii 
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however, there may be extreme reduction m size It is firm to the touch, and 
the capsule that is not much thickened may often be shipped off readily 
without bringing away much of the kidney substance The surface of the 
kidney is smooth, although here and there the local cortical atrophy may be 
revealed by a depressed area, and the presence of cicatricial tissue in such an 
area will be revealed not alone by the microscopic examination, but by the 
fact that the capsule is bound to the kidney at this point by fibrous adhesions 
A few subcapsular cysts are occasionally seen 

The hard cut surface may show gaping vessels, the cortex is narrow 
Some of the changes seen on microscopic examination are m many re- 
spects similar to those decribed under primary chronic mterstitial nephritis 
Many of the smaller vessels show intimal thickening The small-celled 
infiltration is, however, lacking or but slightly marked, as about the vessels 
and Malpighian bodies, m which case some incline to the view that a 
secondary inflammatory process has been added to the primary atrophic 
one There is less stiiated connective-tissue thickening about Bowman’s 
capsule than in the mflammatoiy form Many of the Malpighian bodies 
are destroyed In others, the capillary tuft may be obscurely outlined as to its 
its details, being lepresented by a homogeneous, hyalme mass, with a few 
scattered nuclei still visible The capsule proper may be thickened, on its 
inner side it may be denuded of its epithelium, and it may even have con- 
tracted down so as to be in immediate touch with the tuft, the capsular space 
thus being obliteiated In this form of renal disease, as m most others, 
there is seen that remaikable irregularity m the distribution of the lesion — 
the "patchy ” distribution — to winch attention has aheady been directed 
This may result in normal glomeruli being seen side by side with those 
quite markedly alteied or even completely destroyed 

Many tubules will appear noimal In others, however, the atrophy is 
manifest in the small size of the cells, the loss of their normal markings, 
their flattened shape, or their total destruction Often the nairowed tubule 
has collapsed, leaving a coid-hke mass to represent it, or possibly a small 
retention cyst These cysts may contain a clear fluid with masses of colloid- 
hke material The same colloid-like masses, occasionally a hyaline or 
granular cast or granular and fatty epithelial cells, may be found m some 
of the tubules 

Among findings ^n othei oigans that are met with quite regularly must 
be mentioned the hypeitiofliy of the heait and the sclerosis of the arteries 
Left heart hypertiophy is the rule, and is always present before enlargement 
of the right ventricle In advanced cases and especially in cases where 
dilatation of the left heart has occuiied leading to mitral insufficiency, 
there may be right heait enlargement, and the whole heart is truly bovine 
The aorta and smaller vessels show more or less advanced sclerotic changes 
Even when the aorta may not be markedly involved, the smaller arteries, 
e g , m the spleen, will usually exhibit some degree of thickening of their 
walls Exceptionally, typical contracted kidney has been found unaccom- 
panied by arteriosclerosis or cardiac hypertrophy Roth^ reports six such 
cases Death was generally from uraemia In most of the cases blood 
pressure had been low The causes of these caidiovascular changes are 
discussed elsewhere ^ 

‘ Virchow’s Archiv, 1907, Band clxxxwii, 527 

^ Fora brief resume of the subject one may consult Senator, Deutsch med Woch , 
1903, XXIX, p 1 
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Such accidental or complicating conditions as cerebral hemorrhage or 
dropsical accumulations, where toward the last there has been cardiac 
insufficiency, are often seen The alimentaiy tract is usually m a state of 
catarrhal inflammation, and ur.emic ulceis may be present Devic and 
Charvet^ review the entiie subject of iiroemw ulcers and find them to be pres- 
ent oftenest in the chronic interstitial nephritis especially when ursemic 
symptoms are prominent Hemorrhagic infiltration, follicular or linear 
erosions, may result in deep ulcers that show little tendency to heal, and are 
prone to bleed or to perforate Accumulation of toxins in the body, the 
influence of accidental microbic complications, together with vascular changes 
and consequent circulatory disturbances, aie their cause Dickinson’s^ 
lectures also contain a comprehensive discussion of these ulcers 

It will be m place to mention here some recent experimental work on 
the pathological anatomy of nephritis, the beaiing of whieh on the physi- 
ology of several of the visceia, as well as on the pathogenesis of nephritis, 
the questions of blood pressure, etc , will at once be seen While far from 
conclusive, it is surely suggestive, and should arouse interest in further 
experimental work of this kind Laederich^ finds that not only m animals 
which die as the result of a sudden suppression of renal function, as by 
operative removal of the kidneys, are hepatic lesions due to toxic degenera- 
tion regularly found, but m cases in which a gradual renal insufficiency is 
brought about, certain peculiar hepatic cellular changes are found (6tat 
clair avec sui charge glycog^nique), which condition he describes and 
illustrates by plates This condition of lenal insufficiency, if continued 
for a long period, finally leads to a periportal sclerosis One sees, therefore, 
the interdependence of these two eliminating organs The kidneys and the 
liver, the principal eliminating organs of the body, are closely related by a 
physiological synergy and a pathological solidarity Hepatic insufficiency 
can determine renal changes, experiment shows that renal insufficiency 
may induce reactions and lesions m the liver 

Beaujard,^ in a critical review, describes the suprarenal lesions m nephritis, 
as found by several observers Cortical hyperplasia is common m inter- 
stitial nephritis One of three explanations is possible (1) The supra- 
renal hyperplasia may be the cause of the hypertension and independent of 
the nephritis, (2) the suprarenal hyperplasia is the cause of the hypertension, 
but it itself IS produced by the nephritis, (3) the suprarenal hyperplasia is 
a reaction to the chronic auto-mtoxication provoked by the nephritis, along 
with hypertension, but is not the cause of the hypertension r)arr6® shows 
experimentally that in chronic nephritis there is, apparently from resulting 
intoxication, hyperplasia of the cortieal portion of the suprarenal gland, with 
an apparent increase in function This function Darr6 regards as an anti- 
toxic one These observations do not settle the question as to a possible 
relation between the hypertension of nephritis and the suprarenal The 
hypertensive element of the suprarenal is supposed to emanate from the 
medullary rather than from the cortical portion 

‘ Revue de Med , 1903, xxui ^ Bniish Medical Journal, 1876, i 

Hes Modifications du Foie consecutives aux Alterations Renales (Etude Expen- 
mentale), Pans, 1907 

j La Semaine Medicate, 1907, No 20 

1007 ^’'“'a^aeace des alterations du rein sur les glandes surrtnales, Thbse de Pans, 

I-uU I 
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Wiesel/ however, has found medullary hyperplasia m the adrenal in a 
case of subacute nephritis He does not, however, mteipret this as neces- 
sarily the cause of hypertension but rather as a possible result or concomitant 
of cardiac hypei trophy 

Symptoms — Chiomc interstitial nephritis is often entirely unsuspected 
until some sudden urtemic outbreak, or perhaps an apoplectic seizure, 
leads to an examination of the urine, oi the disease may be accidentally 
detected m the course of a life insurance examination, the applicant regaid- 
ing himself as m perfectly good health and being entirely free from symp- 
toms On the other hand, the disease may, for a long time, be rich in 
symptoms and the cause of years of ill-liealth and semi-mvahdism There 
IS no one type of the malady The picture presented is a bizarre one and 
subject to great variations 

The onset is generally insidious, therefore the date of its inception is 
unknown What may perhaps be called a typical case is seen m one of 
middle years, who begins to fail somewhat m strength, is annoyed by head- 
ache or dizziness, has anorexia and other dyspeptic symptoms Possibly 
he has noted a little polyuria, and has remarked that he is obliged to rise 
frequently at night to empty the bladder Foi these rather indefinite symp- 
toms he consults a physician, who finds him slightly anaemic, with a heart 
enlarged, with blood pressuie high, and with the urine increased in amount, 
of low specific gravity, and containing a trace of albumm with a few casts 
Possibly at this time letinal changes may be noted OEdema is conspicuously 
absent The disease, however, m spite of care on the part of the physician 
and the patient, makes steady, although perhaps very slow, progiess, vitli 
many ups and downs Later, evidence of cardiac incompetence is mani- 
fested, with the usual dyspnoea, palpitation, and cedema, this failure on the 
part of the heart, uiiemia, oi possibly cerebral hemorrhage may be the cause 
of death But as has been said, there are many A^ariations, and with the 
multiform manifestations of uriemia, the numerous sequelae of cardiovas- 
cular incompetence, the frequent intrusion of complicating maladies, the 
possible combinations are almost numberless, so that any clean-cut clinical 
picture of the disease cannot be drawn The conditions that stand out 
most prominently and that form the basis of the diagnosis are the cardio- 
vascular changes, the urinary findings, and the uiiemic manifestations 
These will be discussed somewhat in detail together with other symptoms of 
relatively minor importance 

The Unne — Just when the uiinary changes begin to manifest themselves 
IS seldom definitely knoivn, but by the time a diagnosis of the disease is 
possible the urine, as a rule, shoivs the folloiving characteristics It is 
mcieased m amount, from 2000 to 4000 cc being commonly passed m 
twenty-four hours, although much larger amounts aie not infrequently 
seen Bartels ivatched the urine of one patient foi a month, and found 
the daily average amount to be 3350 cc The nocturnal urine is often 
greatly increased in amount Even before polyuria is manifest, frequency 
of urination may be noted To this fiequent urination Dieulafoy has 
given the name pollakiuria, and he believes that it often precedes a poly- 
uria His rather indefinite explanation of this symptom makes it depend 
upon an irritable condition of the bladdei lather than upon any change m 


‘ Wiener med Woch , March 30, 1907 
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the kidneys strictly speaking, or even any change in the urine, and he 
further says that this pollakiuiia is sometimes, particularly in women, or 
where it is a late manifestation, attended with considerable pain As a rule, 
when there is an inci eased amount of urme, together with an increase m the 
frequency of micturition, the amount passed with each emptying of the blad- 
der is considerable, although in some instances the product of each micturi- 
tion IS no more than is usual, or it may be even rather small in amount 
Such frequency of urination is often noted at night, and when it occurs in 
a man beyond middle years is oftentimes looked upon as due to irritation 
from an enlarged prostate gland 

The urme is light m coloi, slightly acid m reaction, and the specific gravity 
less than normal Specific gravities of 1005 to 1015 are very common 
This low specific gravity, as Traube pointed out, is not influenced as much by 
profuse sweating, diarihoea, and vomiting as is the urme of health Seldom 
even when congestion is added by reason of a weak heart has the urine a 
specific gravity ovei 1016, is it daik colored, or has it a rich sediment 
of salts (Stern) The total amount of solids foi the tventy-four hours 
may be practically normal The percentage of solids, as, for instance, 
of urea in a single specimen, is naturally low When the heart fails, and 
blood pressure is lowered, the total amount of urme is usually diminished, 
and with this there is a decrease in the total amount of solids The sediment, 
even when the urine has stood foi a long time or has been centrifuged, is 
quite scanty In this sediment a few crystals of calcium oxalate or of uric 
acid may be found Examination also shows a few epithelial cells and an 
occasional leukocyte, many being lymphocytes,^ with perhaps a few stray 
red blood corpuscles 

The amount of blood, however, may be much greater, and hemorrhages 
of magnitude have been noted m some instances Larger amounts of 
blood occur with an acute exaceibation Sometimes a tendency to recur- 
rence of the hemorrhages is seen The exact relation of some cases of 
so-called essential hemorrhage from the kidney, or renal hfemophilia, to 
chronic nephritis is not clear IsraeP and Askanaz^'^ think paroxysmal 
congestive attacks will often explain it Kusomoto'* finds rupture of vessels 
in the renal pelvis as the cause Many writers of late believe not a few 
of the supposedly essential hemorrhages — hemorrhages without anatomical 
lesion — ^would prove to be, if studied moie carefully as to cardiovascular 
findings, retina, casts, and subsequent history, instances of chronic nephritis 
Many such hemorrhages are from one kidney, and cease under nephrotomy 
Kapsammer® also, in his recent work on the kidney, speaks emphatically 
against an essential hsematuria, theie is always some lesion, often a chronic 
nephritis 

In some cases the hemorrhage is so sev'ere as to suggest the possibility of 
malignant disease of the kidney, particularly when it occurs m a patient n ho 

* Cf Senator, Virchow’s Archiv, Band cxxxi , also Schnutgen, Berliner him 
Woch , 1907, No 45 

J ' a d Grenz d Med u Chir , 1900, p 471, also Deutsch med Woch, 
1902, No 9 

’ / Uin Med , 1906, hnii, 145 

g Hpdsch Arch f him Med , Ixxxix, 405 

took ^ ^ Fowler, New York Medical Journal, November 25 and December 2, 
'^th extensiv^e bibliographv’^ 

Nierendiagnostih und Nierenchirurgie, Wien, 1907, ii, 338 
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IS much emaciated, and who shoA\s a fairly marked secondary anfcmia 
Hyaline and granular casts, the latter sometimes small, sometimes broader, 
nearly always rathei pale in color, are present in moderate numbers 

There is no question that occasionally patients Mith chronic interstitial 
nephritis pass urine which is fiee from albumin Postmortem, the renal lesion 
may be sufficiently distinct, yet no albumin and no dropsy haA'e been noted 
during life (Stewart) These cases are, hoivevei, quite rare, and many of 
the instances in which chronic interstitial nephritis has been diagnosed, but no 
albumin found in the urine, are cases of arteriosclerotic kidney Yet in 
some patients who have unmistakable primary ehronic interstitial nephiitis 
albumin may be absent after periods of prolonged rest, as, for instance, 
m the urine passed on first rising m the morning Nearly always there is 
serum albumin Oftentimes, m well-marked cases, the amount of albumin 
IS slight, there being but a faint trace The total amount for twenty-four 
hours IS usually from one to five grams Later m the history of the disease, 
and particularly when there is beginning failure on the part of the heart, 
the amount of albumin is decidedly greater, and in many instances the 
amount varies very much, being greater when there has been overeating, 
undue excitement, exposuie to cold, etc , and with exacerbations the amount 
of albumin will very materially increase So, too, the albumin is often- 
times very considerable because the case is, as has already been stated, 
rather one of chronic diffuse nephiitis than in the stricter sense one of 
the inteistitial variety Albumose is occasionally piesent in considerable 
amounts The exact significance of this is not clear It is said in some 
instances to precede the appearance of albumin in the urine in chronic 
nephritis The molecular concentration of the urine is diminished, the 
freezing point is, therefore, nearer 0° C than normal 

In the arteriosclerotic kidney the urine may be free from albumin or show 
albumin only occasionally The urine is, however, usually increased in 
amount, with the specific gravity nearly normal or slightly less than normal 
With the centrifuge a few casts can usually be found Excess in food, 
exposure to cold, over-indulgence in drink, may cause an increase in the 
number of casts and a small amount of albumin to appear in the urine 

Cardiovascular Changes— The exact time at which the changes in the 
heart and vessels begin is seldom knoivn in a given case Senator is firm 
in his belief that he has seen albumin in the urine Avith polyuria for a long 
time befoi e cardiovascular changes have made their appearance In practice, 
however, it is a rare thing to find a case of chronic interstitial nephritis per- 
mitting of diagnosis in Avhich the cardiovascular changes are not moie or 
less well pronounced The importance of recognizing these changes can- 
not be overestimated It has frequently been said, and Avith much truth, 
that the cardiovascular changes m chronic interstitial nephritis are of fully 
as much importance from the standpoint of diagnosis as the study of the 
urine 

The heart is increased in size, and may be truly “bovine ” The enlarge- 
ment IS chiefly in the left ventricle, the apex being displaced dmvnward and 
to the left It IS oftentimes found as low as the sixth interspace, and may 
reach to the left anterior axillary line The right heart may be pushed 
to the nght so as to simulate enlargement, or later there may be a real 
enlargement of the right ventricle, that is, a general cardiac hypertrophy 
False conclusions may sometimes be reached as to the existence of 
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cardiac hypertrophy because of emphysema, which may conceal the true 
size of the heart The apex impulse is usually strong, rather diffuse, 
and heaving The first sound at the apex may be loud and booming, 
although it is sometimes muffied The closure of the aortic valves 
IS accompanied b;y an accentuated, ringing tone This is one of the 
most important signs, and it alone, in the absence of other causes for 
its presence, should hint at the existence of chronic nephritis The closure 
of these valves may be so sharp as to give rise to a little shock that is clearly 
palpable by the flat hand placed over the aortic region It is difficult to 
understand Dickinson’s statement that the pulmonic sound is the more 
accentuated in chronic interstitial nephiitis With the greatly enlarged 
heart the point of maximum intensity of the aortic closure sound is often a 
little lower down and closer to the midsternum, or even to the left sternal 
border than is normal, but, as a rule, it is the aortic second sound that is the 
more accentuated In many cases the loud, ringing, aortic closure is quite 
plainly heard at the apex All these signs undergo many modifications 
when dilatation has occurred Then the impulse of the heart may be feeble 
and wavy, the murmur of mitral regurgitation develops at the apex, gallop 
rhythm, doubling of the first tone, embryocardia, with irregularity of the 
action of the heart, may also appear, and naturally dyspnoea, cyanosis, 
and dropsy are also manifest 

In fact, a difficult problem is presented to the physician, if he happens to 
see the patient for the first time late in the course of a chronic interstitial 
nephritis, to tell whether the disease is primarily cardiac or renal At this 
time a presystolic murmur somewhat like that of mitral stenosis is said by 
Bradford to be present This, however, has not attracted general attention 

The peripheral vessels generally show changes The arteries are tortuous 
and the walls frequently thickened The tortuous and plainly visible tem- 
poral artery may give a hint as to an underlying renal disease The blood 
pressure is increased and the tension is high The vessel is often thickened, 
the pulse has a hard, incompiessible, cord-like feel It is difficult to estimate 
accurately the blood pressure by the finger alone, for one often finds to one’s 
surprise that a pulse that is without great fulness, and that seems rather 
small, is in reality a pulse of high tension, as is proved by the use of the sphyg- 
momanometer This IS an instrument of extreme value m the study of 
renal conditions, not only m giving us help m the matter of diagnosis, but 
being of great value in the way of prognosis and of showing the results of 
therapy Systolic blood pressures m chronic interstitial nephritis are very 
frequently over 170 mm Hg , and in the more serious cases and late in the 
history of the disease the pressure uses to 220 or even considerably over this 
Sphygmographic tracings generally show a rather gradual ascent and a 
blunt or square apex With a failure of the heart there is naturally a fall 
m blood pressure The pulse under these circumstances will be smaller 
and IS frequently irregular Some phenomena of nephritis depend m part, 
at least, on this high blood pressure and on the hypertrophy of the heart 
Among these might be mentioned headache, dizziness, and hemorrhages, 
vhich depend in a measure upon the cardiac hypertrophy and high blood 
pressure, together with the degenerative changes that have taken place 
m the vessels 

For many of the phenomena of chronic interstitial nephritis an explana- 
tion IS offered by w osmia These toxic symptoms may be mild and of lotig 
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standing, the so-called chronic uriemia, or they may be brusque in their 
onset and malignant in their severity, as m sudden severe headaches, con- 
vulsions, and fatal coma, the acute uraemia These various symptoms 
should be looked at from the point of Anew of a toxaemia, but foi purposes of 
description it seems better to discuss symptoms leferable to the different 
Organs of the body, even though they may not all of them be m a strict sense 
uraemic, and to make no attempt to diaiv a veiy shaip — an artificially sharp 
— line between the acute and chionic uimmic phenomena 

One hardly knows where to begin the description, for in practice patients 
come to the physician AVitli a most promiscuous variety of complaints, one 
oigan or system of organs shoAvmg perversion of function in one individual, 
another m another One patient consults his physician because of dys- 
pepsia, another for polyuria, or it may be for piuiitus, poor vision, headaches, 
dizziness, diaiihoea, cough, dyspnoea, oi nosebleed 

Many come because they are “run down ” They have lost m vitality, 
lack energy, seem listless, cannot endure physical or mental strain as for- 
merly, and have lost in weight Their friends have remarked on a change in 
appearance This condition of malnutrition, due to chionic intoxication, 
IS revealed not alone by these subjective complaints, but by the examination 
of the patient He appears ivoin, tiled, often anxious He slioivs some 
emaciation His color is pale or sallow, at times cachectic enough to make 
one fear the existence of a malignant groivth 
The blood shoivs an anaemia of the secondary type, and the haemoglobin is 
often around 60 to 70 per cent Hydraemia is rarely present during the earlier 
stages of this form of nephritis, as in other forms of Bright’s disease, and the 
specific gravity of the blood ivill be neaily normal ^ Late in the disease, ivlien 
the heart hasfailed, the blood conditionis more of a mixtureof anaemia, hydrae- 
mia, and cj’^anosis The freezing point of the blood is generally normal, 
— 0 57° C , until late, ivlien severer uraemic symptoms appear, then it is loivei, 
— 0 59° or — -0 61° C Schur and WieseP found that the blood serum, e g , 

even well diluted, of nephritics ivitli high blood pressure would dilate the 
pupils of the enucleated eye of a frog that Avas immersed therein They sug- 
gest that tins goes far toivard proving the presence m the blood of suprarenal 
extract — adrenalmaemia — for adrenalin aauII not only laise blood pressure, 
as IS Avell known, but aviII, as Ehrmann® showed, act as a mydriatic upon 
the enucleated eye of the frog Schlayer,^ however, from Romberg’s 
clinic, while not entirely denying the facts, says more proof must be offered 
that the substance m the blood Avitli the hypertensive and mydriatic qualities 
IS really adrenalin, and brings forw'ard some experimental Avoik that seems 
to go far toward disproving the identity of this substance and adrenalin 
In the later stages of the disease, when the patient has suffered for a long 
time from gastro-mtestinal disturbance, such as nausea and vomiting, 
from dyspnoea, pain and loss of sleep, and A\dien the heart’s action is poor, 
the evidence of malnutrition is often very pronounced, and the sallow, haggard, 
emaciated, bedridden patient, with his anxious look, dyspnoea, tortuous, 
visibly beating temporals, makes a pictuie shoAVing the ravages of a disease 


^ Hammerschlag, Zeit f Khn Med , 1892, xxi, 491 
^ Wzener Lhn Woch , 1907, No 23 
^ Archiv f exper Pathol , Band Im 
* Deutsch vied Woch , NoA’^ember 14, 1907 
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as relentless in its progress and as destructive of health as carcinoma or tuber- 
culosis And yet it is remarkable how, early m the disease, many persons, 
and especially adults, may for years preserve an outward appearance of 
health, florid of countenance, with firm musculature, springy step, and active 
mentality Some of the patients are plethoric and corpulent 

Digestive disturbances sooner oi later make their appearance A loss 
of appetite, distiess after eating, flatulence, coated tongue, occasional feelings 
of nausea, are common complaints, even early m the course of the disease 
Some say (Bartels) that there is a special repugnance to meat, this the 
writer has not noticed Latei, all these symptoms become aggravated, 
anorexia is marked, the tongue is coated, the breath foul, food, unless very 
carefully chosen, causes nausea or vomiting Dickinson refers to one of his 
patients m whom vomiting Avas excited even by the sound of the dinner bell 
At times vomiting maj'^ come on m a manner almost explosive, much as in 
cases ol cerebral disease, and m some instances it may be a question Iioav 
much of the nausea and vomiting is due to central iriitation, “nervous 
vomiting,” so called, and how" much is due to a local condition of chronic 
gastritis that so often accompanies a nephritis, or to local irritation from 
the attempt on the part of the body to eliminate urea or its decomposition 
products, and perhaps other urinaiy constituents through the avenue of 
the stomach, i e , vicariously, for the kidney Epigastric pain may be com- 
plained of, hiccough may be annoying At times a severe stomatitis is seen, 
and salivation is sometimes disturbing Thirst may be extreme, especially 
when there is marked polyuria The foetid odor to the breath is at times 
so pronounced and so characteristically urinous (ammoniacal, trimethylamin, 
Senator) as to be of suggestive help m diagnosis It is usually an indi- 
cation of extreme toxgemia, and is of bad prognostic import 

The bowels may be constipated or may continue regular Yet looseness 
of the bow'els is apt to occm as a sequel of the faulty gastric digestion just 
mentioned Diarrhoea independently of a disordered stomach may be 
annoying and weakening Diarrhoea in general is to be regarded as due to 
toxiemia, to the chronic catarrhal inflammation of the mucosa so common in 
nephritis, as secondaiy to gastric disturbance, or as the result of local irri- 
tation due to efforts at vicarious elimination on the part of the intestine 
At times the stools are more frequent at night than duiing the day The 
presence in the intestine of the so-called uriemic ulcer may explain an 
intractable nephritic diarrhoea 

Respiratory symptoms are not infrequent Catarrhal bionchitis is com- 
mon This IS apt to be chronic, wuth especial exacerbations in cold w^eather 
Later, when the heart fails, passive congestion aggravates the condition, 
and the rales, both dry and moist, are more numerous, especially at the base 
of the lung, and the cough may be more productive 

Djspnoea m contracted kidney is common, although the pathogenesis 
IS by no means simple In some instances a more or less continuous 
dyspnoea is present, yet aggravated by exertion, seemingly a dyspnoea partly 
uraimic, yet in a measure cardiac Again, it seems wholly cardiac, and is 
noted only on exeition, the heart being incompetent when any unusual 
demand is made upon it Most chaiacteristic, however, is a dyspnoea 
that IS paroxysmal and very often nocturnal The sufferer is weakened with 
a feelmg of oppression and weight in the chest, sometimes a distress that is 
painful and almost anginal m nature He sits up in bed and leans forw ard. 
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m order to breathe the more easily His labored breathing is as in asthma, 
the piping and whistling sounds being made ou" on thoracic auscultation,’ 
or even heard at a distance The attack may be over in a few minutes, to 
be repeated later m the night Sometimes relief comes with the raising 
of thick mucus or a thinner, watery fluid from the bronchi What part is 
played by the heart m these cases, what by spasm of the bronchioles excited 
by toxins, what by the central nervous system irritated by the uraemic poison 
IS not clear It is often spoken of as a “cardiac asthma,” occurring m the 
course of chronic interstitial nephritis when the heart is on the verge of failing 
But surely the uraemic element cannot be eliminated m the consideration of 
many of these cases 

Somewhat resembling the asthma-hke paroxysms and sometimes com- 
plicating them IS a sudden acute oedema of the lungs Dyspnoea is extreme, 
cyanosis is marked, and the pulse may grow feeble The chest shows fine 
and coarse rales of every description, although chiefly of the moist variety 
There is a persistent cough and an abundant, foamy, serous, sputum, often 
bloody In how far this condition is congestive and due to a weak heart, 
how far uriemic-toxic or even inflammatory, is not clear It is at tunes a 
serious condition and may be an immediate cause of death An acute 
oedema of the glottis may also occur, even when oedema is not present m 
other parts of the body This may be so threatening as to demand tracheo- 
tomy or other radical measures for prompt relief, failing which, death may 
be caused by suffocation 

When other symptoms of uriemia are marked, as when the patient is 
stupid or even comatose, Cheyne-Stokes respiration is often present But 
it may also be noted at times when the severer uriemic symptoms seem 
remote The patient may be feelmg fairly well and engaged m his regular 
occupation The heart muscle, too, may be doing what seems to be good and 
efficient work, yet breathing of this type may be present At times it may 
precede a fatal result by many months, it may even be present for a time 
and disappear It is often a cause of no inconvenience to the patient, and 
IS only noted by the careful physician at his routine examination, or an 
observant wife may describe the long pause m the breathing of the husband 
as he sleeps, and even tell how many seconds elapse before the peculiar 
rhythmic respiration begins again In other cases the periodicity in the 
breathing is strikingly apparent to the patient, and the deep respirations 
are quite annoying Osier mentions a patient who could be fed only 
in the period of apnoea 

Among causes of dyspnoea should, of course, be mentioned such conditions 
as complicating pneumonia or pleurisy An insidious hydrothorax, too, is 
readily overlooked This, especially if bilateral, is often a cause of dyspnoea, 
if not the sole cause, at least an auxiliary one It is astonishing how, in some 
instances, tlie dyspnoea that has been explained and treated on the supposi- 
tion that it was purely uriemic, cardiac, or central, disappears when the press- 
ure of the pleural transudate is removed by paracentesis Pericarditis or 
hydropericardium should also be referred to as an occasional cause of 
dyspnoea 

Hemoi rJmges from the larynx or bronchi may occur, and these may be but 
one manifestation of a tendency to bleeding that is more or less widespread in 
this disease In some instances a genuine hemorrhagic diathesis seems to 
develop, with bleeding from the gums, into and under the skm (purpura), 
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and from various mucous membranes Oftener, how ever, the hemorrhage 
does not seem to depend so much on a general blood change (hsemol)tic) 
as upon the degeneiative alterations of the vails of the smaller vessels, 
leading to then weakening and their giving v\ ay under the strain to v Inch 
they are subjected, because of the high blood pressure Rupture of cerebral 
vessels, as is well known, is common in contracted kidney, a goodly percent- 
age of cases of cerebral hemorrhage being due primarily to an underlying 
nephritis This may occur even in the young nephritic Dickinson had 
such an accident in a girl aged twelve years Most often the intracranial 
hemorrhage is into or near the internal capsule, although it may be into other 
regions of the brain or into the meninges 
Nosebleed is very common, and when not clearly explicable on other 
grounds should always lead to an investigation as to possible nephritis It 
may be slight and oft-recuiiing Yet it may be severe enough to demand 
plugging the posterior nares Strumpell and Senator have each seen two 
tatahties fiom this form of hemorrhage Hemorrhage from the stomach, 
the bowel, the uterus, the kidney, may occur Hemorrhage into the tym- 
panic cavity or into the membrana tympani may cause deafness, and retinal 
hemorihage, to be referred to later, may cause distuibance of vision These 
various hemorrhages, while commonei m advanced chiomc interstitial neph- 
iitis, may be among the early symptoms The existence of any renal disease, 
or even of any disease whatever, may have been entirely unsuspected until 
the patient is annoyed or perhaps alarmed by a nosebleed, haemoptysis, 
haematemesis, luematuria, deafness, or disturbance of vision, and consults 
the physician, who recognizes the nephritis as the cause of these bleedings 
The sLin shows no chaiacteristic features Frequently it is dry and 
may occasionally be the seat of vaiious lesions, eczema of vaiious tjpes 
being the one most fiequently encountered Itching is sometimes com- 
plained of, and IS to be regarded as of toxic origin, comparable to the pruritus 
of diabetes, jaundice, and Basedow’s disease At times the itching may be 
noted early, and it may be so severe as to leach the dignity of a serious com- 
plication, especially because of its interfeiing with sleep 

Pigmentation m nephritis, othei than the sallow, cachectic hue already 
described, is relatively rare Reference has already been made to the 
occasional appearance of petechire and ecchymoses m those patients in 
whom the hemoirhagic tendency leads to purj^uric manifestations Deposits 
of iiiea on the skin have been from time to time reported This condition 
is certainly raie, even when renal insufBciency is extreme and uriemia. at 
its height “It maj'^ happen that the skin of the face, of the neck, and upper 
parts of the chest, and m males, too, especially the hair of the beard, becomes 
covered with innumerable crystals of urea The urea is excieted in the 
sweat of appioaching death, and crvstalhzes upon the skin after evaporation 
of the water In one case seen by the winter the entire full beard of a 
patient, who lay in a state of coma, covered with tufts of such needle-hke 
crystals, his beard looked as if it had been w'hite-frosted, and as I came into 
the vv ard I thought the barber must liav e left him after soaping his face to 
shave him In another instance, two da'\s before death, I saw’ the face and 
the skin of the trunk covered with crystals of urea” (Bartels’) 

A sensitiveness to cold (cryiesthesia) is regarded by some as unusually 

‘ Zic)i}'i<;cn’s Encyclopedia, \inerican translation, xv, 430 
VOL V’l — 12 
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common m nephritis So also the paioesthesias described as tingling, 
numbness, especially m the fingers and toes (“dead fingers,” doi(jt mort), 
are often piesent in this disease They aie not, however, peculiar to it, 
being seen m other anaemic, cachectic states, and as is well known, being 
very common m pernicious anaemia and diabetes, m which anatomical 
nervous lesions are found to explain them 

The ranty of osdema m chronic interstitial nephritis has been already 
mentioned This should not be understood as meaning that such oedema 
never occurs The oedema of caidiac incompetence very often appears late 
m the disease A slight puffiness of the eyelids or a little pitting of the skin 
on pressure about the malleoli is sometimes seen And it is to be remem- 
bered that not all cases fit accurately into oui somewhat artificially made 
classes Not infrequently one sees a case that is clearly of the type of the 
chronic interstitial variety m all lespects save perhaps a little oedema, yet there 
IS this one indication that the pathological process in the kidney is, after all, 
a diffuse one Q5dema m contracted kidney may be due also to an acute 
or subacute exaceibation of the nephritis, « e , we have a chronic nephritis 
plus an acute process 

The neivous symptoms m chronic interstitial nephritis are m number 
legion, m their variety protean Nearly all of them may, however, be re- 
garded as toxic or hemorrhagic The chronic degenerative and sclerotic 
lesions of the central nervous system are seen with comparative rarity, 
and acute inflammatory processes aie due to complications 

The symptoms of toxoemia may show themselves m mild manner and for 
months or yeais, their manifestations being so slight and the increase m 
severity so gradual that the patient is hardly aware of the fact that he is m 
ill-health Yet on analysis of the testimony of the patient and his observing 
friends it will often be found that for some time there have been noted an 
easy mental fatigue, a lack of power of concentration and of the former 
quick grasp of business affairs, sleep may be poor, or the patient is drowsy 
during the day He wakes m the morning with a headache, is annoyed at 
times by a full feeling m the head or by transient dizziness He becomes 
easily discouraged, has fits of the “blues,” is moie subject than is natural for 
him to spells of despondency He grows nritable or morose He tries 
dieting, takes a short vacation, uses laxatives and tonics, but obtains only 
temporary relief It is only when he consults his physician that the true 
underlying renal cause for these symptoms is discovered During the further 
course of the disease these symptoms may become more pronounced Condi- 
tions of semistupor may be present for days, or there may be periods of 
excitement While delirium and mama are oftener seen late in the dis- 
ease, they occasionally break forth rather abruptly when the patient seems 
to be doing well, or possibly before the indnidual regards himself as a patient, 
before he has noted symptoms of gravity sufficient to induce him to consult 
a physician Delusional insanity (Johe Bi iglitique) is occasionally met with, 
and the delusions, e g ,oi persecution, may be so extreme as to make it neces- 
sary to place the patient under restraint m an asylum True melancholia 
is not encountered so often 

Many nephritics are great sufferers from pain Pam m the back, popularly 
regarded as so frequently an indication of Bright’s disease, is a very rare 
complaint That a disease of the kidney can exist for a long time without 
causing pain over the region of the kidney is often the occasion of great 
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surprise to the layman A rare occurrence is colicky pain in the renal region 
often radiating along the ureter, as in true calculous renal colic, and accom- 
panied hemoirhage, often profuse Some cases haAC been described as 
essential lenal hemoirhages from supposedly normal kidneys, but m others 
that have been operated upon or othen\ ise carefully studied, definite nephiitic 
lesions have been proven Blood clots passing down the ureter explain the 
pain in some cases In others, and perhaps the greatei number, the explana- 
tion IS probably that of Israel and of Askana/y, that both the hemorrhage 
and the colicky pain aie to be ascribed to paioxysmal congestion 

Neuralgias in the peiipheral nerves may be the cause of pain, and per- 
ipheral neuritis is sometimes cleaily demonstrable in these cases But the 
most frequent form of nephritic pain is headache It may come on in- 
sidiously, but the attacks of pain groAV more seACie and more fiequent 
It maj' be like migraine in its periodicity and its hemicranial limitation 
No one kind of headache is characteristic of nejihiitis It is variously 
described bj^ patients both as to its location and its character And aa riters 
refer to it differently, one saying it is generally occipital, or occipitofrontal, 
another coronal, another a tlnobbing headache aggravated by change of 
position The resemblance io ceicbial hmoi in some instances is AAOith 
noting The severe headache, accompanied as it often is AAitli nausea, 
A'omiting, diz/^iness, and peihaps some mental disturbance, may resemble 
the symptom complex of tumor of the biain, and when an inflamed and 
sAA'ollen optic disk is discoveied, one might readily be decened AAere the 
examination to go no farther 

It is often lemarkable for hoAv long a peison will let a headache, eAcn one 
of seventy, go unheeded, Avhile he Avould become alarmed over a pain in 
the back or over the region of the heait, fearing kidney oi heait disease 
Headache is such an ordinary, every-day occurience that familiarity bieeds 
contempt concerning it The physician should let no persistent headache 
pass AYithout a careful ui malysis, and should be especially suspicious of those 
headaches that make their first appearance at about the age of forty years, 
and suspicious also of a sick headache that, instead of growing better at about 
the age of forty-five years, continues A\ith its old seA^erity or even groAAs 
AAorse The headaches of nephritis go fai to explain some of the loss of 
sleep and iintabihty of temper noticed in some of these sufferers 

The paraisthetic sensations sometimes described have been mentioned in 
discussing the cutaneous manifestations — the dead fingers, the itching, 
crvusthesia either on contact oi AAithout, a sense of an “electric shock” 
especially lust as one is falling off to sleep Ciamps %n the muscles, especially 
those of the calf of the leg, are often annoying At times the frequent 
recurrence of these cramps and their painful character seriously interfere 
A\ ith sleep, foi they are prone to appear at night 

The so-called uiannic palsies must be mentioned These are pareses or 
jiarahses that may lesemble, m their sudden onset and inAohement of one- 
half the body, a hemiplegia from hemorrhage But the paralysis is more 
common^ short-lned, lasting perhaps but a ieAA seconds, minutes, or hours, 
and it usually is much more limited than to one-half the body, inAohing 
onh an arm, a leg, or one side of the face Transient aphasia is noted 
occasionally , or a deafness, or diplopia due to paralysis of some of the ocular 
muscles These are comparable to the sudden, transient blindness, the une- 
niic amaurosis, and like it arc central in origin, due to local cerebral oedema, 
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or local concentration of the action of toxins on some motor centre, with 
temporary loss of function of a limited area of the brain Minute hemor- 
rhages or areas of acute softening may possibly explain some of these cases 

Why urcBmw convulsions sometimes occm m such a sudden manner, 
unheralded by warning symptoms, is not clear Apparently there is a cumu- 
lative action of the toxin, as is seen in the case of certam drugs, similar 
cumulative action is seen m lead poisoning, when though the metal has been 
exerting its deleterious influence for a long time, the colic or the wrist-drop 
may come abruptly Usually premonition of trouble is given by seveie 
headache, vertigo, nausea, dimness of vision, epigastric pain, and peihaps a 
rise m blood pressure The patellar reflex is generally exaggerated under 
these circumstances ^ 

When a convulsion occurs there is seldom any aura as m epilepsy, nor is 
there the ciy so often heaid m that disease The eyes roll upward and usually 
to one side, the pupils dilate, and for a moment the patient seems gazing 
with a fixed stare into distance Then a ]erkmg of the angles of the mouth 
IS seen, the head draws to one side, the muscles of the face and neck become 
clonically convulsed, the fingers and arms are flexed and likewise con- 
vulsed, and soon the entire musculature of the body is m irregular, jerky, 
violent motions The face becomes livid or purple, foamy saliva issues 
fiom the mouth, and it may be streaked with blood that comes from a 
bitten tongue The pulse grows rapid and weak, perhaps irregular, dm mg 
the seizure There may be involuntary evacuation of urine and fieces A 
few seconds or minutes are consumed by the attack, which ends with a 
quieting of the muscular spasm, a deep-drawn inspiration, and a rathei 
prompt recovery of consciousness If, however, the patient has been m a 
stupor 01 coma preceding the convulsion, or if the attacks are frequently 
repeated, sleep, stupor, or deep coma will follow Usually the patient is 
somewhat dazed for a time, and knows little more of the attack than that 
“something has happened ” Where attaclcs are repeated at short intervals 
the temperature often rises and pre-agonal temperatures of 105° F or over 
are not unusual The pulse, too, aftei frequently repeated convulsions, 
becomes gradually more rapid and weak 

Convulsive seizures, m which the cerebral iriitation is localized and the 
spasms of the Jacksonian type, are sometimes seen Often slight jerkmgs 
or twitching of the muscles may be noticed, and may be the cause of con- 
siderable annoyance to the patient, who tiies to keep the muscles still 
Nystagmus, local tiemor, local tonic musculai contractions are sometimes 
apparently due to this same local ceiebral irritation, the resulting symptoms 
being not unlilte those of brain tumor 

Coma may be acute and not preceded by convulsions, or even by symptoms 
suggestive of the extreme gravity of the uisemia Deatli may occur m coma 
without convulsive seizures Oftener coma is preceded by convulsions or 
by the long tram of symptoms that make up the dismal picture of chronic 
ursemia, months or years of malaise, loss of strength, dyspepsia, headache, 
recurrent vomiting, /cto? ex oie, insomnia, dyspnoea, epistaxis, polyuria, 
mental depression, the gradual cuttmg-off of one business care after another, 
semi-mvahdism, confinement to the house, then to the chair, and finally to 
the bed Coma coming on under these circumstances is usually fatal 


1 Lion, Zeit f him Med , 1, 257, and Stevens, British Medical Journal, 1904 n 
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The special seme organs may show anatomical changes or disturbances 
of function, none of wdiich, howe\ei, may be called realij chaiacteristic 
except those of the eye Taste is at times perverted, but seldom more so 
than in other severe intoxications A loathing for food, a coated tongue, 
a foetid breath, are often coupled w ith the statement on the pai t of the patient 
that “food does not taste good” or things taste wrong Complaints are 
occasionally heard of inability to smell or of disagreeable odors w hen none 
are about 

Hearing is usually good But there is often a ringing in the ears that is 
out of all proportion to the degree of annemia present, and that is to be a lew ed 
as toxic Deafness, partial and tiansitorj', may occur, comparable to the 
amaurosis and uraimic palsies, and apparently due to disturbance of the 
auditory centres, as by cedema, toxic oi erirritation, oi possibly minute 
hemoirliagic oi mflammatoiy processes Hemorrhage into the middle or 
inner eai is occasionally the cause of deafness, and a lertigo lesembhng 
that of Meniere’s disease has been described {xciiigo Bnghhque) 

The ocular manifestations of chronic interstitial nephritis aie common 
For this leason and because of ceitam fealuies that are peculiar to this 
disease, they deserve to be considered from the point of Mew' of diagnosis 
as of the fiist rank Often, indeed, the diagnosis of this form of renal dis- 
ease IS first made by the oculist, oi the crucial and convincing test is the 
finding on examination of the eye While the retinal changes are the most 
characteristic, other subjective and objcctne symptoms are worthy of note 

The amaurosis, of wdiich mention has alreadj been made, comes on, as a 
rule, suddenly, maybe complete oi paitial, is bilateral and commonlj transi- 
tory, lasting but a few' minutes, or at most a few hours As has already been 
stated, this is one of the uriemic palsies, and of central origin Retinal 
examination in these cases show's nothing to explain the blindness 

Diplopia due to uraimic palsy of some of the ocular muscles is occasionally 
seen So, too, aie conjunctival and palpebral hemorrhage While oedema 
IS not at all characteristic of this particular form of nephritis, the w atery ej e, 
the “Bright’s eje,” so called, maj be observed Exophthalmic prominence 
of the eyeball — unilateral oi bilateral — has been noted several times w'hen 
no other evidence of Basedow’s disease was piesent Insufficiency of the 
external muscles of the eye, emaciation of structures about the eye, undue 
fulness of the retrobulbai vessels, or rarely a hemorrhage m the orbit help to 
explain this lathei odd occurrence 

Rciinal changes maj produce no disturbance of Msion that attracts the 
attention of the patient, and are only discovered as tlie result of routine 
examination, which examination, it is needless to say, should alwajs include 
the use of the ophthalmoscope One is often astonished to note the extensn e 
retinal alterations present m the e^es of those who make no complaint of 
Msual disturbances On the othei hand, the lesion of the letina may be 
manifest by marked and sometimes carlv s^mptoms It is particularly 
in patients of this class that the diagnosis of nephritis is made b'v the oculist, 
who IS consulted before the physician In rare instances these ocular lesions 
liaA e been found before the urinary e% idences of a chronic nephritis can be 
made out The symptoms will naturally larj much with the extent to 
which the retina is imobed, and especialb with the damage wrought m the 
macular region Dimness of Msion, blurring of the outlines of objects 
seen, an appearance of a mist or %eil before the eies are often described 
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Blind spots may cause the patient unconsciously to turn the head to one side 
or the other, so that the light from the object looked at may strike the 
healthy, undamaged part of the retina, or he may be conscious of his ability 
to see much more clearly objects located m one position than in another, 
realizing that he has some delect m eyesight This loss of perfect vision may 
be much more manifest when one ej'e is closed, the remaining open eye being 
the one more seriously involved, but its visual loss being unperceived when 
the comparatively healthy eye is workmg The changes in the letina of 
Bright’s disease may be found m other forms than the chronic interstitial 
nephritis They are, however, much rarei m either the acute or chronic 
parenchymatous form, and in amyloid kidney unassociated with chronic 
indurative processes they are probably not found With the kidney of preg- 
nancy, especially when it is of rather long standing, they are not uncommon 
Retinal hemorrhages, too, are found m the eyes of those with general arterio- 
sclerosis, where the lesion is to be viewed as but one of the consequences 
of the general vascular disease and not as depending primarily on the renal 
change 

Many retinal changes have been described m connection with Bright’s 
disease, some of which are quite rare and m a measuie accidental For 
these changes and for minuter details concerning the letina m nephritis, 
works on ophthalmology should be consulted But the general practitioner, 
both because of the great aid that it often gives in the way of diagnosis, 
as well as in prognosis, should be able to recognize certain coarse retinal 
lesions as characteristic of nephritis He will often be m doubt as to the 
nature of what he sees, when he will ask help of the expert ophthalmologist, 
or with oculai symptoms mexphcable by any of his own hndings he will 
likewise consult the specialist tor help 

The commoner changes in the retina of Bright’s disease are whitish or 
yellowish patches, hemorrhages, diffuse retinal opacity fiom oedema, optic 
papillitis, diffused retinitis, ati opine changes consecutive to inflammation 
Of these six changes enumeiated by Goweis, the fiist three are common 
Tirard would add to the last three, the more uncommon, the occasional 
occurrence of extensive letinal detachment, which, of course, seriously impairs 
vision Rosenstem also cites this as sometimes seen 

No appearance is more stnkingly peculiai than the yellowish or white 
spots that are seen about the disk and macula or scattered more widely 
throughout the retina The spots may be but minute, glistening dots, or 
they may be larger and represent the fusion of several smaller ones Spots 
as large as the disk may be seen, tliese largei ones are moie apt to be located 
neai the disk, and are thought by some to lepresent a more advanced stage 
of the degenerative process Most characteristic is the grouping of small 
spots about the macula as a centre from which theyiadiate, fan-hke, ineveiy 
direction, each raj^ being made up of a succession of these whitish areas 
arranged as a broken line The macula may appeal dark red At times the 
whitish areas are scattered so fieely thioughout the retina as to present an 
appearance as though one had with a fine brush spattered white enamel 
paint over its surface 

Hemonhagic exti avasaUons are often present, sometimes with and some- 
times without the whitish areas These may be minute dots, larger irregular 
patches, or lines and streaks of blood running beside the vessel They are 
sometimes “flame-shaped ” In color the blood may be bright red, darker. 
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or a whitish atrophic patch may mark the site of the absorption of the small 
clot These hemorrhages are perhaps more apt to occur in cases of renal 
disease associated with marked arteriosclerosis, yet they are often found m 
cases of primary chronic interstitial nephiitis where the sclerosis of the 
vessels may be insignificant The retinal hemonhages of chronic nephritis 
are commonly bilateral, as, indeed, is true of the other retinal changes 
described 

Any extensive unilateial hemorrhage in one with arteriosclerosis is more 
apt to depend primaiily upon the sclerosis than upon the renal mischief 
The sclerotic vessels of the letina are often bright, almost metallic or wire- 
hke m appearance The central light streak is very distinct and sharp, 
while the whole surface of the vessels is somewhat lighter than usual The 
reflex ot the arteries is exceptionally bright ^ In some of these cases the 
veins are distended, especially distally to the point where an artery crosses 
such a vein These tortuous and distended veins are seen also in the cases 
where there is a neuritis or a neuroretinitis Here the disk is usually slightly 
reddened and a tiifle swollen, or it is greatly swollen and its outlines and all 
its details obscured The arteries aie small Grayish and whitish streaks 
run out from the disk, the contour of the vessels often being lost at this point 
Hemorrhages near the vessels, close to oi at a distance from the disk, may 
be seen The retina may appear slightly cloudy The loss of tiansparency 
and the slight opacity of the retina are often extremely difficult to recognize. 

The essential nature of each of these retinal lesions is not entirely clear, 
although they seem dependent on the degenerative changes in the vessels, 
the high blood pressure, and perhaps upon the toxsemic condition, or even in 
a measure upon the general malnutrition of the advanced nephritic They 
are generally regarded as degenerative rather than inflammatory The 
narrow, hyaline, and sclerotic aiteries so often seen m the retina, the vein 
distended peripherally by the pressure of the stiff artery that crosses it, 
may help explain nutritional disturbances and degenerative results And 
similarly the altered vessel with the high blood pressure makes the occurrence 
of hemorrhages easily undei stood, although the influence of toxaemia, with 
resulting tendency to haemolysis or local destructive action of toxins, m the 
production of the whitish aieas and the hemorrhages is not to be overlooked 

These changes m the retina, often collectively referred to as albuminuric 
letimtis, are seen far oftenei m advanced cases when vascular degenerative, 
perhaps markedly sclerotic, changes are pronounced, blood pressure high, 
and toxaemia clearly manifest They are rightly looked upon as of bad 
piognostic import The observation that patients seldom live more than 
two years fiom the time albuminuric retinitis is discovered has been abun- 
dantly confirmed More systematic ophthalmoscopic examination of the 
milder cases of nephritis and examination earlier m the course of this disease 
will probably reveal instances in which this retinal condition lasts longer 
In fact, reports are made showing exceptions to this rule, and even Hosen- 
stein, who cites as very remaikable the reports by Liebreich and von Graefe 
of instances of recovery from albuminuric retinitis, refers to a case of his own 
in which a woman did not die of her chronic nephritis until after seven years 
from the discovery of the degenerative retinitis 

Of their great help m the way of diagnosis there can be no question 

' Gunn, Transactions of the Ophthalmological Society, 1892, vol xii 
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The albuminuric retinitis is often detected by the ophthalmologist, and 
leads to the recognition of the underlying nephritis In ofBce examinations, 
at times, the patient cannot furnish a specimen of urine, or the particular 
single specimen is free from albumin, the clue to the diagnosis may, under 
these circumstances, be given by the retina In cases of coma it is some- 
times of immense help m diagnosis to find the characteristic retinal changes 
In acute exacerbations of a chiomc neplmtis whose existence may have been 
unsuspected, the finding of albuminuric retinitis speaks for the existence of 
a process of longer standing than the urine and oedema might suggest, for 
these retinal changes, as already stated, are relatively uncommon m the acute 
forms of nephritis 

It must not be forgotten, on the other hand, that retinal appearances 
much like those seen m Bright’s disease may be seen under othei circum- 
stances The swollen disk of brain tumor, meningitis, and other intra- 
cranial lesions, as well as of severe anaemias, lead poisoning, etc , must be 
kept m mind Nor must it be overlooked that hemorrhages may often be 
seen with the ophthalmoscope in pernicious anaemia, leukaemia, ulcerative 
endocarditis, sepsis, the so-called hemorrhagic or purpuric diseases, etc 
And even whitish flecks are seen in diabetes and the kidney of pregnancy 

Care must therefore be exercised in the interpretation of the retinal condi- 
tion, and while some of the letinal appeaiances are almost pathognomonic, 
the safer way Ife to reach a conclusion as to the existence of nephiitis only 
after a comparison with the other subjective and objective findings, ? e , 
to make albuminuric retinitis, like albuminuria and cardiac hypertrophy, 
take its place as a confirmatory sign m the symptom complex rather than as 
an essentially pathognomonic sign 

Complications — In the strictest sense, cardiac mcompetence and dilata- 
tion may be regaided as the natural sequences of chronic mterstitial neph- 
ritis, and, therefore, not to be viewed as complications But the failing heart 
so often dominates the picture, and so modifies the course of the disease as 
to justify its being looked upon as a complication True valvular disease 
from preceding endocarditis oi scleiotic process is, of couise, a complication 
in the nariower sense of the term In its effeets upon the nephritis it is 
practically identical with the secondary dilatation just referred to, and may be 
discussed along with that topic The basis of the cardiae weakness is the 
exhaustion of the myocardium, which m many instances shows anatomical 
evidence of fibrous myocarditis, largely the lesult of nutritional disturbances 
due to sclerosed coronary vessels, with resulting anajmic necrosis and replace- 
ment of the destroyed parenchymatous tissue by that of a fibrous nature 

Whether or not such gross or microscopic change m the heart muscle can 
be made out, the heart, although enlarged, finally from overvmrk shows 
signs of weakness Dyspnoea is marked upon even slight exertion, it may be 
of the nocturnal, asthmatic type already described There is an annoying 
cough, and cyanosis becomes manifest The ankles and legs show oedema, 
the liver is passively congested and can be felt below the costal arch, tender 
upon pressure, or causing, even v hen no pressure is made, epigastric and 
hypochondriac sense of weight or even pain Gastro-mtestinal disturbances 
are more marked because of congestion of the vessels m the walls of the 
stomach and bowels Ascites may develop The kidneys show the result of 
lowered blood pressure and general passive congestion, the urine becoming 
scantier, of higher specifie gravity, and containing more albumin and casts 
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In a word, the picture is cardiac rathei than renal, the picture of the later 
stages of valvulai disease, and an evamination of the patient at this time, 
if the previous nephiitic condition be unknown, may easily lead one to legard 
the disease as piimarily of the heart For the heart is enlarged, the apex to 
the left and downward, its impulse perhaps the typical diffuse, feeble, wavy 
impulse of dilatation, although much of the old snap and force to the first 
sound IS often left A systolic murmur is heard, due to the relative mitral 
leak, and the pulmonic closure may be sharp, the aortic sound also sharp, 
although weaker than before the cardiac failure The heart’s action may be 
irregnlar and the pulse small Gallop rhythm is frequently to be noted 
Such a complication as cardiac incompetence, it is needless to say, is seiious, 
with its possibilities of general passive congestion, hydiothoiax, extreme 
ascites, thrombosis, or complete failuie of the heait And the danger from 
seveie ursEmic manifestations is increased, as the already diseased kidneys are 
now seriously congested and renal insufficiency is more marked Unless 
rest, dietetic and drug treatment can lestore the tone of the heart muscle, 
the cardiac complication is liable to be the immediate cause of death 

Reference has just been made to congestion of the kidney superimposed on 
a cliromc nephritis Anothei complication in the kidney may be an acute 
inflammatory process engiafted on the chronic Sometimes a cause for such 
exacerbation can be discoveied in an exposuie to cold or damp, overexertion, 
an acute infection like pneumonia, acute bronchitis, or an angina, but often 
no explanatoiy cause can be assigned But the uiine becomes scantier and 
of higher specific gravity, the albumin is increased in amount, and casts are 
abundant Blood may be present m the urine OEdema of the eyelids, face, 
scrotum, or sacral region may appear And as in an acute nephritis, there may 
be anorexia, nausea, headache, dizziness, etc Such exacerbations are not 
uncommon, and easily pass foi acute nephritis unless the previous existence 
of the underlying chronic trouble is known Such acute exaceibations may 
recur from time to tune m the course of chronic mteistitial nephritis, and 
death is not mfrequently due to this cause 

Hemoi 1 haqe has been referred to as a common symptom of this form of 
nephritis Under certain circumstances the hemorrhage is of such a char- 
acter as perceptibly to modify the course of the nephritis or even seriously 
to threaten life Hemorrhage fiom the kidney maybe of this nature Epis- 
taxis, as already stated, has occasionally pioven fatal The most common 
serious hemorrhage, however, is cerebral This is usually in or near the 
internal capsule, is like the ordinary “stroke of apoplexy,” and needs no 
further word of description In the case of an otherwise unexplained cere- 
bral hemorrhage one should always think of the possibility of an under- 
lying chronic nephritis And it is well also, m giving a probable outlook m 
a case of this form of kidney disease, especially when blood pressuie is high 
and peripheral vessels sclerotic, to remember the possibility of the occur- 
rence of this all too frequent and often fatal vascular accident 

Alcoholism, syphilis, preceding infections, or general arteriosclerosis help 
to explain the occasional accompanying hepatic cirrhosis Stewait found 
this in 15 per cent of his cases 

Catarrhal inflammation of mucous membranes is a very frequent, in fact 
almost constant, occurrence At times these inflammations are severe, and 
the bronchitis, gastritis, or enteritis may be regarded as complicating condi- 
tions These inflammations may be looked upon as m part congestive, as m 
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the bronchi, stomach, or bowel, with a failing heait, in part they are uraemic, 
in part, perhaps, toxic, m the sense that the mucous membrane is trying 
vicariously to eliminate poisons that should be eliminated through the kidney 
and IS irritated by such poisons, m part microbic, infectious organisms more 
readily attacking the mucous membrane of larynx, bionchi, or intestine, 
when the conditions of congestion and irritation from toxins and general 
toxaemia are present, as is the case in Bright’s disease The uraemic ulcer of 
the mtestine, a possible explanation for persistent diarrhoea, or even severe 
intestinal hemorrhage, has already been mentioned 

The serous membranes seem peculiarly vulnerable during the course of 
nephritis Peiitomtis m the writer’s experience has been extremely rare, 
although mentioned by nearly all authorities as i datively frequent Pleuritis 
and pericarditis aie much more common Some of the cases described as 
pleuiisy and pericarditis aie probably instances of hydro thorax oi hydro- 
pericardium, the fluid being a transudate rather than a true inflammatory 
exudate But pleurisy and pericaiditis due to infectious germs often occur 
These infections are frequently mild, perhaps due to not very virulent organ- 
isms, and the resulting fever and pain may be slight In fact, both these 
complications, particularly the peiicarditis, are apt to be insidious and to 
remain latent, and they are readily overlooked Some of the most embar- 
rassing surprises of the autopsy table are the disclosures of pleurisy and 
pericaiditis unsuspected during life The signs of pericarditis are notorious 
for their rapid change m chaiacter fiom day to day Tirard thinks lenal 
pericarditis shows this peculiarity to an unusual degree 

The lowered vitality of the nephritic makes him particularly liable to 
infectious diseases Pneumonia is not infrequent (Stevart, 7 per cent of 
cases) The mortality, however, is not so much higher as one might expect, 
except when the pneumonia — often here a bronchopneumonia — occurs as a 
complication m the later stages, when cardiac and renal mcompetency have 
become marked and when death seems not far distant even without the 
complication Other infections, such as erysipelas, angina, rheumatism, 
septiciemia, may also occur 

Diagnosis — Attention may here be called to the not infrequent disparity 
between clinical diagnosis and pathological findings All writeis make refer- 
ence to the occasional failure of agieement of the clinical and pathological 
diagnoses Stewart, foi example, describes a case in which the postmortem 
lesion was sufficiently distinct, yet there had been no albumin or dropsy dur- 
ing life, and no suspicion of nephritis Such cases are not lare Cabofl and 
Emeison^ have lately forcibly emphasized this point, making one feel really 
skeptical regarding oui ability to make a coriect mtra vitam diagnosis of 
nephritis Some of these errors are due to attempts to make a diagnosis with 
insufficient anamnesis, so that a case is regarded by the clmician as acute, 
while the pathologist finds it to be chronic, oi vice versa And some aie 
merely instances of an unvise enthusiasm that induces one to attempt to 
make a too refined anatomical diagnosis, perhaps an impossibility in the 
particular case, and that often leads one to forget the fact that the mere 
ability to predict the anatomical lesion is not after all the highest aim of the 
clinician, the detection of etiology and perverted function, together with 
means of relieving the same, being of really greater importance 

‘ Journal of the American Medical Association, March 18, 1905 

* Ibid , January 6, 1906 
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Some of these discrepancies are, of course, simply errors or blunders 
Again, hasty examinations, examinations of single specimens of urine instead 
of the twenty-four hours’ uiine, failure to study the heart and blood pressure, 
or to examine the eye grounds, permit a case that should be easily diagnosed 
to go to the autopsy table with no suspicion of renal disease, while the pathol- 
ogist finds marked changes, or that the arteriosclerotic kidney is frequently 
present, although a non-albuminous urine is passed, is often overlooked, or 
the pathologist classes as chronic nephritis what really should be regarded as 
an arteriosclerotic, atrophic kidney Again, a small area m the kidney, per- 
haps a small infaicted patch, may be causing a slight albuminuria and 
cylmdruria and lead to the clinical diagnosis of nephritis, overlooked post- 
mortem, and the kidney passed as normal Albuminuria from a congested 
kidney, from an altered blood state, or from febrile conditions where there 
IS but an acute parenchymatous degeneration of the kidney, may lead to a 
mistaken diagnosis of nephritis Caielessness may also lead to misinterpre- 
tation of albuminuria due to pus or blood in the urine from some cause 
other than nephritis If due caie and diligence be exercised by both clinician 
and pathologist, and if due recognition be given the arteriosclerotic kidney, 
the number of discrepancies will be very small indeed Yet there must 
always be some failures on the part of clinician and pathologist The latter 
may easily overlook changes in an organ whose macroscopic appearance may 
be that of health, while the microscope leveals definite changes of nephritis, 
or even with the microscope the change may be overlooked, as the particular 
portion of the kidney studied may be normal, the diseased patch escaping 
examination Or, again, a portion of the kidney evidently diseased may 
represent a scarred, healed area whose function is ml, and which would give 
no evidence of its existence during life by albumin or casts The exact point 
in the nephritic process at which albuminuria and cylmdruria begin is not 
known The anatomist may find evidence of pathological, even acute inflam- 
matory, change in the kidney, although no urinary or other evidence of dis- 
ease has been present, or the clinical evidences of the acute nephritis may 
have passed away, and there still be left definite anatomical lesions "W e must 
remember, too, that all are agreed that nephritis, both acute and chronic, may 
exist without albuminuria 

This IS not an attempt to argue the incorrectness of the views of those who 
point out the glaring inconsistencies between our clinical and necropsy 
findings, for there is no doubt that such discrepancies are met with, and they 
illustrate but too well our present limitations m diagnosis and our still 
imperfect knowledge of the relation betv^een anatomical renal change and 
malperformance of renal function But while some such mistakes aie inev- 
itable until a more nearly perfect knowledge of the physiology of the kidney 
is known, and the means ot detecting perversions of the same and of recog- 
nizing the basic lesion that exists are more exact, we still believe that greater 
care and practical application of the knowledge already known by both 
clinician and pathologist will greatly reduce the number of such so-called 
mistakes m diagnosis And while it is no defence of such errors to call atten- 
tion to somewhat analogous mistakes with reference to other organs, it is 
perhaps some comfort to know that a careful clinician may overlook an 
anatomically demonstrable valvular lesion of the heart, or the pathologist may 
insist that there is no anatomical evidence of such defect, when the clinician 
knows by every sign and symptom that such a defect — functionally at least — ■ 
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did exist All of which goes to prove, as said, that our knowledge of disease 
IS still far from exact and that Hippocrates’ aphorism is still true, and that 
“experience is fallacious and judgment difficult ” 

Failure to examine with thoroughness, and not ignorance, is, as m the case 
of many other diseases, the commonest cause of error m diagnosis, at least 
the error of overlooking entirely the existence of chronic interstitial nephritis 
He who carefully examines his patient will seldom miss the urinary and 
cardiovascular evidences of disease of the kidney It seems trite, and it is 
perhaps unnecessary, to lepeat what has been so often said by teacher and 
writer, that the physician should not wait for a diiect and pointed suggestion 
that there is renal disease before examining the urine Without complaint 
on the part of the patient of pain m the back or change m the frequency of 
uimation, or in the amount or naked-eye appearances of the urine, the urine 
m every new patient should be investigated And so also the heart should be 
subjected to a careful physical examination, even although dyspnoea, pal- 
pitation, or precordial distress may be lackmg Most exasperating and 
sometimes serious blunders may thus be avoided This sm of omission is 
the more readily committed by the family doctor, who is fanuhar with Ins 
patient, and who has perhaps m previous years examined the urine and the 
heart and found them normal, and who, therefore, does not now, when his 
patient comes to him with some apparently trifling ailment — ^it may be 
headache, dizziness, anorexia, geneial weakness— think it necessary to 
reexamine, forgetting that maiked changes may have occuired m the course 
of the months or years that have elapsed since the last careful physical 
examination was made A seaiching mquiry into the subjective history 
may give hints as to the existence of renal double The passage of larger 
amounts of urine than formeily, the necessity of emptying the bladder fre- 
quently, and particularly the history of frequent nocturnal urination with 
considerable mine passed each time, are among the most suggestive facts 
It may be well to lepeat the caution that when theie is the least suspicion 
of lenal mischief one must not be content with negative findings m a single 
specimen of urine, but must examine several specimens or the twenty-four 
hours’ urine 

This careful examination ivill usually prevent the overlooking of the dis- 
ease It will also usually enable one to make an accurate diagnosis, ruling 
out other possibly confusing conditions At times, however, the contracted 
kidney may be mistaken for some other malady, oi some other disease 
regarded as chronic nephiitis, and what is little more than a list of such 
possibly confusing conditions, with some of the more salient differential 
diagnostic features, is given heie, although some of these conditions are 
promptly ruled out by the exeicise of even elementary knowledge and 
carelessness might make it necessary to add many other diseases to this list 

With failing heart, the differentiation from piimaiy valvular, myocai dial, 
or pencaidial disease (adhesive mediastmopericarditis) is not always easy, 
and at times is possible only when one has exact first-hand knowledge of the 
previous history, with accurate physical examination, or has the opportunity 
of watching the patient and seeing the effect on the urine of improvement m 
the condition of the heart under rest and appropriate drugs The history of 
preceding rheumatic fever or choiea, of dyspnoea, cough, and palpitation, the 
absence of polyuria m the past, the fact that the patient’s mine may have 
been examined some short time before and pronounced normal, or that he 
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was rejected for life insurance because of rapid heart or increase in size of 
the heait, or a murmui, but not on account of the urine, are all facts that 
point in the direction of primary cardiac disease The co-existence of aortic 
or of stenotic mitral lesions with the mitral leak is evidence m favor of organic 
valvulai disease, as are signs of adherent pericardium No test is, perhaps, 
of as much value as the therapeutic one of putting the patient at rest, restrict- 
ing the diet, and administering suitable remedies, such as digitalis, cathartics, 
etc If under these circumstances the heart diminishes in size, the apical 
murmur becomes louder, and the sound of the pulmonic closure grows 
sharper and more accentuated, and if with these evidences of improvement) 
m caidiac tone the oedema disappears, the uiine increases m quantity, the 
albumin and casts vanish, one may be reasonably certain that primary 
nephritis is not the cause of the cardiac incompetency If, on the contrary, 
with improvement m the caidiac condition and disappearance of dropsy 
the mitral murmur disappears oi grows fainter, if the aortic closure takes on 
a sharp, ringing, accentuated character, and if the urine increases to more 
than the noimal in amount, and retains a low specific gravity, and if casts 
and albumin are constant findings, one may conclude that there is primary 
neplmtis with secondary caidiac trouble 

The urine of pure congestion of the kidney is apt to be much more reduced 
in amount, of higher specific gravity, and to contain a smaller amount of 
albumin and fewer casts than ulien the congestion is superimposed upon 
a preMously existing chronic interstitial nephiitis by the giving way of the 
heart Even when congestion is added to the chronic inteistitial nephritis, 
the amount of urine may remain noimal and the specific gravity will often be 
below 1020 or 1018 With the pure congestion from primary heart disease, 
the amount of urine is often as low as 400 to 800 cc , and the specific gravity 
is usually 1020 to 1030 The absence of albuminuric retinitis and of typical 
urasmic manifestations may hai e some weight in influencing one toward the 
diagnosis of primary cardiac disease 

The difficulty of diagnosis is also great m many instances of general 
arteriosclerosis with enlarged heart and perhaps a systolic murmur at the 
apex and base from roughened mitral and aortic valves, and with albumin 
and casts in the urine Differentiation between the primary nephritis with 
secondary arteriosclerotic vascular and cardiac changes may not be possible, 
and m a sense is not always of great practical importance If the facts of the 
earlier history are obtainable, it may be shown that the thickened vessels 
and enlarged heart were present at a time when polyuria and albuminuria 
were slight and inconstant, and that they were maiked long before any symp- 
toms that could be classed as uriemic were manifest Albuminuric retinitis 
will be rare, although unilateral retinal hemorrhages may occur Angina 
pectoris, irregular action of the heart, perhaps the Stokes-Adams syndrome, 
as evidences of myocardial degeneration, are more apt to be prominent 
symptoms than urinary changes or uraemic manifestations 

There is seldom cause for confusion of typical cases of either acute or 
chronic parenchymatous nephritis with the chronic interstitial variety The 
abrupt onset of the acute form following some infection, the frequent occur- 
rence of general oedema, the scantiness of the urine, its higher specific 
gravity, the abundance of albumin, the numerous casts and the blood, stand 
in striking contrast to the insidious onset, absence of oedema, large amount 
of pale urine of low specific gravity, with but few casts, and but a small 
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amount of albumin The chronic parenchymatous form with marked oedema, 
scanty, richly albuminous urine, ivith its heavy sediment largely made up of 
casts, epithelial cells, fat globules, and granular debris, presents a picture 
strikingly different from that of the disease under consideration And m 
both the parenchymatous forms caidio vascular changes are less marked and 
albuminuric retinitis is less likely to be present 

It IS not, however, an easy matter to determine m a given case whether 
there may not be a combination of chronic interstitial nephritis and the acute 
foim, t e , an acute process engrafted on the clironic, a so-called acute 
exacerbation of the chrome This condition is by no means infrequent The 
urine in many respects will resemble that of acute Blight’s disease, albumin 
and casts will be plentiful, blood may be present and the amount of urine 
may be less than normal OEdema may develop The existence of a long- 
standing nephutis may perhaps be suspected from the histoiy of polyuria, 
thirst, and palpitation, maiked enlargement of the left ventricle, sharply 
accentuated aortic tone, and albuminuric retinitis, also point in the same 
dnection Often, too, a low specific gravity, say 1013, although the other 
urinary findings are those of acute nephritis, will raise the question of the 
existence of a long-standing chronic nephritis Rest and time may clear up 
the diagnosis as the acutei process disappears, leaving the case a clear one 
of chronic interstitial nephritis 

It has been stated on a preceding page that many cases of chronic neph- 
ritis are both pathologically and clinically of a chaiactei that must be 
regarded as diffuse Our effoits to make these cases fit into the categoiy 
of chronic paienchymatous or chronic interstitial nephritis are futile, and 
the only diagnosis that we may make and the one that is m reality scientific 
and justified by clinical and anatomical facts is the diagnosis of chronic 
nephiitis or chonic diffuse nephntis Such a diagnosis seems to be war- 
ranted when in a chronic nephritic there is moderate oedema, definite left 
ventricular hypei trophy, and increase in blood piessure, with a urine fairly 
rich m albumin and casts, yet of a specific gravity somewhat below normal, 
say 1014, and m amount vaiying, being at times noimal or again somewhat 
more than normal Theie may be the anaemia and cachexia of nephritis, 
and uriemic and retinal manifestations may oi may not be piesent In brief, 
we have the oedema, the abundant albumin and casts of chronic parenchy- 
matous nephritis, with the cai diovascular changes, the retinitis, the uraimia, 
and some of the urinary findings of the chrome interstitial variety 

Secondaiy conti acted kidney may be recognized if one has had the oppor- 
tunity of watching the patient go through the stage of oedema and abundant 
albumin, and has seen the enlaiged lieait and polyuria appear, with a coin- 
cident disappearance of oedema and a lessening m the amount of albumin 
and the number of casts Without such a preceding history the best one can 
do IS to consider the case as one of chronic nephritis, differing from the 
typical contracted kidney only in its tendency to have a larger percentage 
of albumin than normal, the amount of urine being not as great as in chronic 
interstitial nephritis and the casts moie abundant and daiker (Bartels) 
Some oedema may still be present 

Puie amyloid kidney is i datively rare nowadays It may be recognized 
by the existence of some opeiating cause, such as tuberculosis — particularly 
chronic excavating pulmonary tuberculosis when associated with tuberculosis 
of the intestine — chronic suppurative processes, as m the bones or in the 
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pleural cavity, or syphilis in its later stages The aniemia and cachexia of 
amyloid, the dropsy, the enlarged hard liver and spleen, and the frequent 
diarrhcea from amyloid of the intestine, lend coloi to this diagnosis The 
urine is apt to vary from day to day both in amount and in its content in 
albumin and casts In geneial it is increased in amount, its specific gravity 
low, and the amount of albumin considerable Serum-globulin is present 
m larger proportion than m ordinary nephritis (Senator) Cardiac hyper- 
trophy, albuminuric retinitis, and uiiemia are not associated with pure 
amyloid kidney In some instances postmortem examination has shovn 
amyloid degeneration in the kidney where a chionic nephritis is also present 
and where during hie there has been no thought of amyloid unless the exist- 
ence of tuberculosis, syphilis or suppuration, or an enlarged spleen or liver 
has aroused suspicion ol possible visceral amyloid change 

The stage of convalescence from an acute nephritis may prove quite con- 
fusing Here the urine is often increased in amount, of low specific gravity, 
and the previously large amount of albumin is represented by a small amount 
or a mere trace that may persist for many wrecks, as may also a mild cylin- 
druria The preceding history is, when obtainable, of great assistance in the 
diagnosis The absence of high blood pressui e and of enlarged left ventricle, 
and the tendency for all the urinary abnormalities giadually to disappear and 
for the urine to approach the normal will speak for the absence of the chronic 
interstitial process 

The so-called physiological albumvnmia may be mistaken for chronic 
interstitial nephiitis, largely because of the absence of oedema and the fact 
that the amount of albumin is usually slight and inconstant The absence 
of cardiovascular changes, the rarity of casts, the fact that polyuria is not 
noted, should aiouse suspicion when this condition is found in the J’^oung, 
that the albuminuria may not be due to an incipient chronic process Plenty 
of time must be taken for a thorough study of such a case to determine as to 
the periodicity of the albuminuria and the influence upon it of diet, position, 
and exercise The writer agrees with Krehl when he states his belief in the 
existence of a physiological albuminuria — using the poorly apphed term 
physiological to mean that there is no known anatomical, at least mflamma- 
toiy, change m the kidney — and that complete 7 ad integium occurs 

The amount of albumin in these cases may be considerable S WesP regards 
functional albuminuria as never in the strict sense physiological, and beheves 
that many such patients, although at the time apparently healthy, later develop 
signs of disease Senator’s caution is wise ivhen he advises one to view 
every supposed case of physiological albuminuria as a possible beginning 
chronic nephritis, and to regard an albuminuria as physiological only 
when it IS transitory, when the amount of albumin is small, present in 
one who has not reached adult life, and when it appears only after what 
may be regarded as a physiological exciting cause, such as a heavy meal, 
physical overexertion, cold bathing, etc This conservative position of 
Senator is surely the safe one, and u ill lead the physician to take sufficient 
time to study his case thoroughly before committing himself to the diagnosis 
of physiological albuminuria 

Albumin due to the presence of blood or pus in the urine ought not ordi- 
narily to mislead one to a diagnosis of nephritis The chemical and micro- 


^ Lancet, London, 1904, i, 143, 
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scopic proof of the piesence of these pathological substances, the direct varia- 
tion in the amount of albumin with the variation m the amount of blood or 
pus, the fact that filtering them out removes all or the gi eater part of the 
albumin, the absence of casts and of cardiovascular changes and uriemia, 
together with the presence of some cause for the hsematuria' or pyuria as 
stone or tuberculosis in the kidney or bladdei, pyelitis, cystitis, etc, would 
induce one to recognize the albuminuria as the so-called spuiious rather 
than true and nephritic But combinations of the two conditions may be 
met with, as when a nephiitic is a sufferer from calculous oi tuberculous 
pyelitis, or the case may be one of ascending pyelonephritis, the so-called 
consecutive nephiitis Under these circumstances filtiation and removal of 
the pus does not by any means remove the albumin, casts are found, and the 
blood pressure, the retinal findings, and urasmic manifestations may give 
evidence of the existence of a true nephi itis A case of interest in this con- 
nection has but recently been under the wiiter’s caie A man, aged about fifty 
years, had been treated foi some five years for kidney tiouble, the physicians 
m each instance carefully examining the ui me He had been told of the 
presence of pus and albumin He had every evidence of chronic nephritis 
with induration, the left ventricle was enlaiged, the aortic closure ringing, 
the blood piessure 200 mm , there was marked albuminiuic retinitis Head- 
aches had recently been seveie and vomiting frequent, theie was moderate 
secondary anaemia and malnuti ition Noctui nal asthmatic attacks interfeied 
with sleep The odor of the breath was decidedly ui inous CEdema of the legs 
and puffiness of the eyelids had been noted at times, and with one attack 
of cardiac incompetency oedema was very pronounced m the lowei part of 
the body The urine was generally abundant, averaging 1012, and always 
albuminous The interesting feature Avas the constant absence of casts and 
the uniform presence of pus m varying amounts, Avith enormous numbers 
of bacteria The reaction of the urine had been at times slightly alkaline, 
at others neutral or acid There was, to judge from some slight local pain 
and tenderness on pressure, a left-sided pyelitis of unknoAvn cause The 
absence of casts — at least tAventy careful searches Avcie made — ^Avith such 
unmistakable evidence of chronic nephiltis seems to be explained by the 
presence of the countless bacteria that promptly destroy (digest’) the deli- 
cate casts as they entei the infected pelvis of the kidney and the bladder 
The thirst, polyuria, and emaciation of contracted kidney may lead one to 
suspect diabetes melhtus The examination for sugai, Avith negative result, 
and the finding of albumin and casts make the diagnosis plain A Ioav 
specific gravity, hoAvever, should not lead one too promptly to exclude 
saccharine diabetes, for Avhen a diabetic has been drinking large amounts 
of Avater, as is sometimes done for supposed curative effect, the specific 
gravity of the urine, even although sugai -containing, may be beloAV normal 
Again chronic interstitial nephritis may develop during the course of diabetes 
When 'this takes place, not only are there cardioA'^ascular evidences of this 
occurrence, albuminuria and cylmdruiia, but the specifie gravity of the 
urine is lowered, perhaps CA^en beloAV the normal, and, strange to say, the 
glycosuria may disappear This possible combination of diabetes and neph- 
ritis ought not to be forgotten, nor should the fact be oA^erlooked that in 
some cases of diabetes there may be spells of freedom from glycosuria, even, 

' Cf Herrick, American Journal of the Medical Sciences, 1900, exx 
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perhaps, when no special care as to diet has been exercised, z e , the glyco- 
suiia IS for some mysterious reason periodical A similar word ol caution 
ought to be given concerning the possible misinterpretation of urinary 
findings during diabetic coma Sugar is occasionally absent during such 
coma, and is often scanty A small amount of albumin is common, and 
hyaline casts may be present in enoimous numbers (Kulz’s phenomenon) 
Under these circumstances, vere one to rely upon the presence of albumin 
and casts alone, tbe coma might easily be regarded as ursemic and the 
diabetic featuies entirely overlooked — the diacetic acid, the acetone odor, 
the peculiar breathing, the emaciation, the dry skin, as well as the absence of 
cardioi asciilar and cedematous “eai marks” of nephritis 

A study of the urine for a short time, with tbe continued absence of albumin 
and casts, the unusuallj^ low specific gra\ ity, c g , 100-i, and the absence of 
cardiac, vascular, retinal, and ursemic changes, will enable one to recognize 
a diabetes instpidzts, and to distinguish it from chronic nephritis Rarely 
the two conditions are combined 

The frequent uiination of the man past middle years, particularly the 
frequent nocturnal urination, may be looked upon as due to an enlarged 
prostate, unless the examination of the prostate gland and of the urine be 
made Enlarged prostate may, of course, co-exist with the nephritis A 
trace of albumin or of nucleo-albiimm from an accompanying cystitis may 
add some confusion to the differentiation, but careful analysis of symptoms 
and findings on phj sical examination wall enable one to diagnose such a case 
correctly 

Cystic kidneys may cause albumin and high blood pressure A careful 
physical examination will enable one neaily always to feel the enlarged, 
perhaps roughened kidneys Rarely the enlarged cystic kidney is unilateral 
Developmental faults, as hypospadias or harelip, are sometimes found at the 
same time 

There are, of course, numerous errors that are possible when due thor- 
oughness IS not exercised in the matter of subjective and objective exami- 
nation, the mistakes being made chiefly because striking urremic symptoms 
are looked upon as manifestations of independent diseases, or as due to some 
other cause than the underlying nephiitis, wdiich is overlooked Such mis- 
takes are fortunately easily avoidable, the study of the urine and of the heart 
being usually all that is necessary to lead to the discovery of the renal mischief 
Without going into details, it may be w^ell briefly to mention a few of these 
possible sources of erior Among the commoner ones is to mistake as simple 
gasintis or dyspepsia, the anorexia, distress from gas, nausea, fulness after 
eating, epigastric pain, vomiting, or perhaps diarrhoea that are evidences 
of uriemic intoxication Neuialgias of various tjqies, muscular cramps, or 
pruritus may hai e their real nephritic significance o^ erlooked unless care is 
exercised And a mistake that seems to be altogether too common is to mis- 
interpret entirely the dyspnoeic, bronchitic, and asthmatic phenomena, the 
nocturnal asthmatic seizures particularly are very characteristic, and should 
always lead to a urinalysis It has been noted that chronic nephritis may 
resemble tumoi of the biazn, because of the severe headache, vomiting, papil- 
litis, and such cerebral symptoms as dizziness, tinnitus, disturbances of 
vision, and possibly even delirium or monoplegia The urmarj’^ and cardio- 
vascular phenomena will put one on the right track The simulation of 
malignant disease is not very close, yet the aniemia, emaciation, local gastric 
lOL VI — 13 
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disturbances, or perhaps luematuna or meltena, may lend still further color 
to this thought And without the careful examination so often referied to 
it IS an easy matter to regard the often vague symptoms of easy tire, nen ous- 
ness, anxiety, sleeplessness, poor appetite, headache, dizziness, etc , as but 
evidences of physical oi mental overwork, or of “nervousness,” or muras- 
tliema The temporary improvement under tonics, a vacation, oi a short 
trip away from home may be looked upon as a proof of the correctness of this 
view The routine habit of making an examination of the urine m every such 
case would be the means of avoiding many an embarrassing blunder 

The differential diagnosis between urmmic coma, on the one hand, and the 
coma of alcohol, opium, diabetes, and such cerebral conditions as hemorrhage, 
embolism or thrombosis, fracture of the base, meningitis, abscess, etc , on the 
other, might be discussed at length, but seems unnecessary, as each case has 
to be studied on its own merits, and no rules or tabular scheme of differ- 
ential diagnosis will be found to be available as an easy or ready reference 
scheme of diagnosis The facts of the previous history, when obtainable, 
are often of extreme value The urine, obtained by cathetei if necessaiy, the 
high blood pressure, enlarged left ventricle, the tortuous vessels, the slight 
oedema, the urinous odor to the breath, and the albuminuric retinitis are 
all of immense help The fact that tiansitory albuminuria may be present 
after cerebral hemorrhage, epileptic seizures, etc , should not be forgotten 
And when with uriemia there is fever and delirium, the resemblance to the 
delirium or to the stupor and coma of typhoid or of sepsis may be striking 
These cases are not so very infrequent The writer once saw one of the best 
clinicians of Europe tup up on the differentiation between purulent menin- 
gitis and uraemia Often the diagnosis of uiaemic coma is to be made by 
exclusion It is a pietty good rule to diagnose uraemia as the cause of coma 
only when one has by a careful consideration of known facts as to previous 
history, and after thorough examination of the patient as to temperatuie, 
pulse, cardiac condition, mine, pupils, retina, reflexes, paralysis, blood, 
odor of breath, etc , been able to exclude other causes Possible combina- 
tions, such as alcoholism or cerebral hemorrhage with uraemia, must not be 
forgotten 

The toxic condition due to simple anuria, when there is suppression of 
urine, as from obstruction due to a calculus, or following anaisthesia, presents 
some differences from that toxaemia due to true uiaemia, ? e , nephritis The 
fact of such difference has been emphasized especially by Ascoh,^ and seems 
to be at times clearly made out There is commonly less headache, less pain, 
less intractable vomiting, but rathei a giadually increasing lestlessness, 
anxiety, sleeplessness, and geneial weakness The pulse glows veakei 
There is early tendency to stupor, and little delirium, except toward the last, 
when the slight mental wandering finally merges into a condition of uncon- 
sciousness 

Prognosis — Chrome interstitial nephritis is to be regarded as an incur- 
able disease Recovery is certainly a rare occurrence, and Senator’s^ state- 
ment that if the disease be taken early, recovery is possible, as is “indispu- 
tably shown by clinical observations and postmortem examinations,” is so 
exceptionally true that one is 3ustified in viewing the disease as practically 
incurable This fact of the practical incurability of chronic Bright’s disease 


1 Die Uraemie 


^ Diseases of the Kidney, American edition, p 285 
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has become so generally known that there has become firmly fixed m the 
minds of the laity and of physicians as well, the notion that the diagnosis of 
this form of renal disease carries with it not only incurability, but a fatal 
termination in the near future This notion is fostered by the fact that 
hospital statistics show a frightful mortality from chronic Bright’s disease, 
and the cases there seen by physicians or in the dimes by students, are m 
seiious condition, and many of them clearly but a short remove from death 
To get a right view of this matter of prognosis, the physician must go back to 
his statistics of the office consultation room, and his experience in private 
practice, and not let the college clinic or the ward of the charity hospital 
appeal too prominently m the foreground When this is done he will be sur- 
prised to find how chronic interstitial nephritis is not necessarily inconsistent 
with years of comfort, happiness, and usefulness, or even with ripe old age 
And he learns that while it is wrong to promise a cure to the individual m 
whom we find the urinary and cardiac signs of that disease, it is just as wrong 
to hold out to him the gloomy prospect of a complete invalidism and an early 
demise The dark side of the picture is too often presented to these patients, 
almost as a matter of loutine, because the trace of albumin, a few casts, and 
a slightly increased blood pressure have been made out, perhaps as an acci- 
dental finding during an examination for life insurance, or as the result of a 
thorough overhauling in the office of the physician, who has been consulted 
for some trifling ailment entirely unconnected with the kidney 

The patient is entitled to know the necessity of care as to his future mode of 
living, and the importance of watchful and conscientious cooperation on the 
part of himself and his physician m the attempt to retard as much as possible 
the further progress of the disease, but he is also entitled to know that that 
progress may m the natuxal course of events be slow, that he is fortunate in 
laving had detected in the urine this evidence of weakness on the part of the 
cidney, that it may be his salvation m leading him to regulate more carefully 
. us habits of eating, drinking, and working, and result in a decided pro- 
ongation of life We must make him realize that a kidney, although hope- 
lessly anatomically diseased, may be functionally healthy and for a long time 
able to perform its duty All physicians of expeiience have seen such patients 
live for many years before succumbing to the renal disease, or perhaps to 
some other affection Rosenstem saw a patient in whom the chronic kidney 
disease had lasted thirty years Saundby had one who was living after twenty 
yeais Not long ago a woman, aged about forty-five years, was seen m the 
teimmal stages of chionic interstitial nephritis, who had been under medical 
advice for this disease for fourteen years, how much longer the disease had 
lasted was not knon n 

There is no rule or set of rules that can be formulated by which one may 
decide as to the prognosis m a given case One’s experience and judgment 
here play important roles The case must be considered as a whole, and 
attention not fixed too particularly on the amount of albumin, the number of 
casts, the size of the heart, the condition of the retina, etc One must, in 
other words, individualize m the matter of prognosis 

While this IS true, one may rightly study critically the condition of the 
heart and vessels, for upon cardiac integrity depends to a great extent the 
length of time the patient may endure the nephritis Excessive cardiac 
enlargement with high blood pressure, say 175 to 200 mm Hg , and beginning 
symptoms that are referable to the cardiovascular system, such as palpita- 
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tion, dyspncea, etc , lead one to fear that caidiac incompetence is immin ent 
More marked signs of cardiac incompetence naturally make one give a 
rather serious outlook, as, although rest and treatment may for a time restore 
cardiac tone and brmg about great improvement m the general condition, the 
rule IS that such a breakdown on the part of the heart is a sign that the 
patient is constantly near the danger line, and that degenerative changes m 
the heart muscle are so advanced that it will not be possible for it to hold 
together much longer Intercurrent affections and acute exacerbations 
naturally add to the gravity of the condition 

The so-called ursemic phenomena, wdien they are pronounced and per- 
sistent and when not evidently due to some acutely or temporarily acting 
cause, are of grave import Such things as persistent headache, nausea 
and vomiting, loss of eight and strength, and the development of the 
cachectic appearance and signs of malnutrition are of this character A 
typically “urinous” odor to the breath always seems to be associated with the 
severer and advanced forms of the disease Personal experience with albu- 
minuric retinitis tallies with the traditional fact that such a findmg is indica- 
tive of an advanced kidney disease, and that death is seldom delayed more 
than two years The urinary findings are rather uncertain so far as prognosis 
IS concerned Relative anuiia is often of bad import, although it usually 
depends upon the condition of the heart Toward the end albumin is apt to 
increase m amount Cryoscopy of the urine gives little help m the way of 
prognosis, as so many circumstances whose influences cannot be estimated 
may modify the freezing point of the urine The freezing point of the blood, 
when there is much retention of toxic material and uraimia, is threatening, is 
apt to be lower than normal, e g , — 0 60° C , oi even less than that This, 
taken m conjunction with an elevation of the freezmg point of the urine, c g , 
to — 0 50° C , would be justly regarded as of bad omen 

When convulsions or coma occur, unless some acute or tempoiarily acting 
cause that may be relieved is operating to pioduce this result, the outlook 
IS grave Death m the near futuie is certainly the usual result m such 
instances 

The outlook m cases of the arteriosclerotic kidney is often grave, because 
of the attendant coronary sclerosis and myocardial degeneration Yet many 
patients of fifty or sixty lead lives of considerable activity, although then 
Aessels and heart show evidence of moderate sclerosis and although the 
trace of albumin and the few casts show that a similar condition obtains m 
the vessels of the kidney 

We probably do not use the sphygmomanometer as much as we might 
m trjnng to form our prognosis Its value consists perhaps not so much m 
determmmg unusually high piessures, e g , 250 to 300 mm , m wdiich one 
feels sure danger is imminent, as m noting the change %n blood piessure A 
pressure that is seen to be gomg steadily up fiom week to -vieek or month to 
month, m spite of care on the part of the patient and the exercise of his best 
skill on the part of the physician, is naturally a cause for alaim, while one that 
IS stationary or that under treatment is lowered to near the normal may make 
one feel more hopeful as to the immediate outlook hluch may be learned 
also by watching the blood pressure during a period of cardiac incompetence, 
and the future may perhaps be predicted more accurately as one sees the 
response m increased blood pressure under the influence of rest, digitalis, 
and other therapeutic measuies 
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The outlook m a given case often depends much on the intelligence of the 
patient and Ins willingness and ability to cooperate with the physician in 
carrying out treatment It goes without saying that, other things being 
equal, the intelligent individual with strong will power and deterrmnation 
and with plenty of money has a better prospect of improvement than the 
Ignorant, indifferent person, who is financially unable to place himself in 
the best possible circumstances for the preservation of his health 

The way m which death will come m a given case is very uncertain It 
can seldom be predicted Sudden coma will occasionally ovenvhelm one 
who seems to be doing nicely Or one whose subjective symptoms are slight, 
whose blood pressure does not seem dangerously high, succumbs to cerebral 
hemoirhage Intercuirent disease, as pneumonia, carries off a considerable 
propoition A caidiac death with its dyspnoea and dropsy is reserved for a 
laige number, while many die with uriemic intoxication Oftenest, perhaps, 
the final scene is a mixture of the uriemic and cardiac, a most distressing 
picture, the only consolation for which is that death when it comes, seems to 
the friends as a kindly relief from almost intolerable suffering, and not so 
cruel as when it comes unexpectedly in the shape of cerebral hemorihage, 
sudden coma, acute jmeumonia, although to the knowing physician such 
sudden death, sparing the patient the weeks or montlis of sickroom suffer- 
ing, may seem far the preferable mode 

Treatment — How much can be accomplished m the way of warding off 
chronic interstitial nephritis is very uncertain Surely not much is actually 
accomplished, at least consciously, because little opportunity is offered for 
explicitly advising as to piophylachc measures to be carried out for the 
purpose of guarding against this disease, foi one is uncertain as to who 
IS “threatened” with it Yet a timely word of caution as to proper modes of 
living may be of help in this respect in the case of individuals m whose 
families tlieie is a tendency to chronic Blight’s disease and early arterio- 
sclerosis Warning may be given the worker in lead, the gouty individual, 
the alcoholic, and the one who is keeping pace with his more vigorous com- 
rades in the hustle of the strenuous life and using up too rapidly his physi- 
cal and nervous energy, perhaps with disastrous effects upon the kidneys and 
vessels Changes in habits of living brought about by following the physi- 
cian’s advice in instances of this sort will occasionally undoubtedly do good 
111 v^ardmg off this disease 

Proper treatment of an acute infection, such as scarlet fever, with especial 
watchfulness during convalescence, may prevent the development of acute 
nephiitis that might possibly be the forerunner of the chronic form Attacks 
of acute nephritis from whatever cause, and instances of sharp febrile 
albuminuria, while in no sense definitely thieatening a chronic interstitial 
nephritis, should lead to m atchfulness m the futuie, as they possibly indi- 
cate a special vulnerability on the part of the kidney Recognizing the 
influence of chronic intoxication in the production of this form of renal dis- 
ease, one should not neglect conditions that may cause such intoxications, 
such as repeated attacks of infectious troubles, malarial fever, oft-recurring 
tonsillitis, nasopharyngitis, chronic suppurative otitis, chronic bronchitis, 
syphilis, and one should also, for the same reason, strive to relieve chronic 
gastro-mtestinal disorders Cystitis and pyelitis, carrying m ith them not alone 
dangei through hiematogenic intoxication, but the danger of involvement of 
the kidney by direct extension, should, of course, be relieved when possible 
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The greatest field for prophjdactic treatment, however, is not m waiding 
off the disease, but in guarding against its more rapid progress Great 
good comes from proper advice, properly followed, m the case of the one in 
whom, perhaps accidentally, the evidences of mcipient nephritis are found 
m the shape of a slightly increased blood pressure, a beginning thickening 
of the vessel wall, a trace of albumin, or a few casts m the urine As Osier 
has somewhat paradoxically but happily said, the man of middle years m 
whose urine a trace of albumin is discovered is to be congratulated, for 
from this time on, if he be wise, he will be moie careful and heed the v arning 
thus early conveyed, modifying his excesses m the way of eating, drinking, 
and working 

The achve treatment necessarily implies the removal of the operating cause, 
whenever possible While this cannot always be discovered, and may not 
alv ays be removable, something may at times be accomplished in the way 
of checking the progress of the disease by correcting disorders such as those 
just mentioned Workers m lead may be instructed as to how to live, still 
keeping at their work, or, as is usually necessary, advised to give up this, 
for them, dangerous occupation The gouty man is given instructions as to 
diet, the alcoholic warned of the harmful results of pursuing his habits of 
drinking The man of extreme business activity is cautioned against a con- 
tinuance of his excesses m this line 

All these directions are, it will be noted, along the line of preventing a 
continuance of the previously operatmg baneful influences, and to this end 
of sparing the kidney unnecessary work our efforts should from now on be 
diiected In other words, the damaged organ must be given rest, not abso- 
lute rest, for that is impossible, but rest compared with what it had pre- 
viously been doing, and usually rest compared with what a healthy kidney 
might reasonably be expected to do 

Diet — The problem presented m chronic interstitial nephritis is an entirely 
different one from that of acute nephritis In this latter disease little or 
no food may be taken for days, temporary stanation may be of benefit, 
for weeks milk alone may be given But in the chronic disease enough 
food must be taken to meet the demands of the body, not when it is at rest 
m bed, but when it is perhaps doing a fair amount of physical work, and 
a dietary has to be planned that, while not harmful to the kidneys, is pala- 
table and will be tolerated for months or years MilL diet alone is here an 
impossibility To give enough milk to maintain the strength of an adult 
w^ho IS up and about means the taking daily of several quarts, and this is 
not alw^ays w'^ise, because it adds to the volume of the blood and thus throws 
extra work on the heart, tendmg to increase still further the hypertrophy of 
the left ventricle, and, besides, it increases the demand made on the kidney 
m the w ay of eliminating w^ater, % e , \t violates one of the rules of rest, 
for instead of sparing the kidney all the wmrk possible, w'e are asking it to 
do extra work The taking of such large amounts of milk to the practical 
exclusion of other foods soon leads to loss of appetite and to various dis- 
turbances of the stomach and bow els, wuth consequent antemia and emacia- 
tion Occasionally only skimmed milk or buttermilk is given, either of 
w'hich, robbed of its cream, that is rich m calories, is entirely insufficient 
properlj to nourish the patient One feels like emphasizing pretty strongly 
the harm done by limiting the food to milk alone, for it is no uncommon 
thing to see a thin, pale, w eak mdii idual, a sufferer from contracted kidney. 
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tlie accidental discovery of wliicli malady lias led to tlie institution of tlie 
strict milk diet treatment, who has soon tired of his food, which he takes 
with much loathing and upon the compulsion of a sense of duty, and who now, 
emaciated and weak, is a sufferer from diairhoea, nausea, coated tongue, 
foul breath, and numerous other evidences of impaired digestion That 
this diet of milk alone is injuring him is seen by the prompt improvement in 
his condition when the amount of milk is reduced and a more liberal diet 
allowed And at times the stiict milk diet with resulting gastro-mtestmal 
disturbances increases albuminuria, apparently thiough the mfluence of 
toxins generated in the deranged alimentary canal 
The emphasis here is upon the diet lestricted to milk alone Against milk 
as an article of food suitable for chronic nephiitis nothing can be said It 
IS nourishmg, and, so far as can be judged, as harmless m the way of irritating 
the kidney as any other food , and it supplies a needed amount of liquid 
It may with distmct advantage be given to such a patient, and may even be 
the mam article of food for long periods of time But there is still among 
the laity and among some physicians the notion that the moment Bright’s 
disease is recognized the proper thing for the patient to do is to live upon 
milk alone, without considering what may be the variety of the disease m 
the given case, or what the especial needs of the particular individual This 
IS surely an extreme view to take, and one that may lead to harm 
Closely connected with the question as to the amount of milk to be given 
IS the question as to what amount of liquid should be allowed the nephritic 
There are two views concerning this The one advocates the giving of 
water freely, even in excessive amounts, several quaits daily, with the object 
of flushing out the tubules of the kidneys, and also eliminating waste material 
that will be earned off with the increased amount of urine that will thus 
be passed The other view limits the amount of water, contending that 
one of the functions of the kidney is the elimination (secretion?) of water, 
to ask a damaged kidney to increase its function is to violate the principle 
of rest for a diseased organ It is difficult to settle this question experiment- 
ally, and clinical observations are at variance In contracted kidney the 
necessity for washing out the tubules and freeing them from large amounts 
of debris, such as is often seen in the parenchymatous types of disease, does 
not exist, nor is there, as a rule, a demo nsti ably great failure of elimination 
of solids The total solids for twenty-four hours often reach the normal 
What the toxic material is that is retained, or even if there be a primary 
retention toxaemia as the cause of the uuemic phenomena, is a question still 
not definitely settled The necessity, therefore, for the huge amounts of 
fluids sometimes given these patients is not so clear as one might suppose, 
and a certain contra-indication seems to exist, from the fact that these 
laige amounts demand extra work on the part of kidney, heart, and vessels, 
organs that one wishes to spare so far as possible 
The limitation of liquids to one and one-half liters per day, as is advocated 
by some, is perhaps wise, although too arbitrary This is certainly not enough 
for many individuals It seems bettei to allo’v\ some latitude m this respect, 
to say that one and a half to two liters per day is a fair average amount, 
but that a patient’s own thirst may be a reasonably safe guide unless it lead 
to extremes, e g , one or two gallons per day Some patients need explicit 
directions as to the amount of water to be taken, but no hard and fast rule 
can be gn en that is applicable to all It is a good plan for all patients who 
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are taking only a fair amount of liquid, or an amount that is for them a re- 
stricted amount, to take occasionally laiger amounts, say two to four quarts 
per day This plan is m reality pursued by many who make trips several 
times a year to watering places The same plan can be earned out at home 
by having, say, one day a week for a “flushmg-out day,” a plan advocated 
by von Noorden 

Tins limitation of the amount of fluids has been repeatedly advised by 
von Noorden and his pupils, and is suppoited by Pel, Koranyi, and many 
others Some, however, like H Strauss,^ take issue wnth von Noorden 
and, on the basis of experience, advise against the too great reduction of 
fluids The elimination of toxmes and the dilution of the blood, e^ en although 
there be an increase in oedema — as m parenchymatous forms — ^ivhich m 
a measure is an eliminative process by which the blood is fieed of toxic 
mateiial, outweigh any supposed danger from increase in blood pressuie 

Alcohol IS to be avoided as an irritant of tlie kidney This rule can 
seldom be violated with safety, for the temptation to excess is one not easily 
resisted by many Occasionally a small amount of wine with meals may be 
allowed as a stimulant to the appetite and an aid to digestion, but the 
physician who permits this should know his patient well and be assured that 
there will be no excessive indulgence Tea and coffee need not be inter- 
dicted An excessive amount, however, may not only injuie the kidney 
directly, but may have a harmful influence on the heait, vessels, and blood 
pressure These beveiages must, theiefore, be taken m modeiation The 
same statements may be made concerning tobacco, the excessive use of which 
IS to be avoided But lust as there is no necessity for depriving the one who 
is used to it of his morning cup of coffee, so there is no necessity of cutting off 
his after-dinner cigar 

Rules as to dief m this disease must be general and quite flexible Tem- 
perance and moderation as to food are to be enjoined An excessive amount 
of food throws extra eliminative work on the kidney, tends to jilethora, 
thus making unusual demands on the heart, and adds to the dangei of 
disturbing digestion Simple, easily digested foods should be the rule, and 
these should be taken with legularity, in reasonable amount, and without 
hurry Rich and highly seasoned foods should be avoided There should 
be but little used in the way of stimulating condiments, hot relishes, and 
sauces, pepper and other spices, mustard, radishes, cress, rich or strong cheese 
Cakes, puddings, pies, pastries, candies — what are commonly classed as 
desserts or sweets — should be eaten sparingly, as disordei of the stomach 
and bowel is liable to follow their too free use 

A question on which there is mucli diveisity of belief and of practice is 

’ Berl khn Woch , May 25, 190S 

^ Fuller details regarding diet in nephntiB, and especially the question of meat as 
an article of food in this disease, may be found in the excellent discussion of the 
topic by Leube, inyol ■x'li of Penzoldt and Stintzing’s Handbuch der Therapie, in 
the discussions bj’’ Senator, Ziemssen and others in the Verhandl des IX Kongresses 
f znnere Medizin zn TT^^e7^, 1890, and in papers and discussions by Lcpine, Grainger 
Stewart, and others before the International Medical Congress, Berlin, 1900 Diet 
was discussed in the London Lancet, in 1893, by several English uriters, among 
others by Hale White, Ralfe, and Donkin Much interesting clinical experience is 
found also in a symposium on the Treatment of Chronic Bright’s Disease at the 
Bntsh Medical Association and published in the British Medical Journal, October, 
8, 1900 
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the question as to what amount of meat should be allowed to the chronic 
nephritic As the result of clinical observation and experiment, an excess 
of nitrogenous food has long been regarded as harmful in nephritis, whether 
one adopts the view of Semmola, that m nephritis the assimilation of nitro- 
genous food is interfered with and ingested albumin, therefore, is largely 
non-assimilated and merely adds to the task of elimination that is imposed 
upon the kidney, or holds that the excessive ingestion of albuminous food 
means excess of metabolic products, which must be eliminated by the already 
damaged oigan This view of the injurious effects of nitrogenous foods, 
of which meat serves as the type, has been widespread and has prevailed to 
such an extent that many nephiitics have been entirely deprived of meats, 
eggs, and bioths, and have had to depend exclusively on milk and the vege- 
tables for the amount of proteid that is really essential for proper body nour- 
ishment The fear of the injury to the renal epithelium from the greater 
amount of supposedly harmful extractives in dark meats has often led to their 
being absolutely forbidden Many sufferers from nephritis, therefoie, not 
only the parenchymatous types, acute and chronic, but from the chronic 
interstitial type as w'ell, were compelled to forego nitrogenous foods, except 
milk, entirely, and the milk becoming distasteful, they really suffered fiom 
a poverty of albuminous foods Lately theie has been a reaction, an appa- 
rently justifiable reaction, against the too strict enfoi cement of the no-meat 
rule in nephritis English, French, and American writers, and lately many 
of the German as w'ell, now advocate the moderate use of meat, i e , a 
mixed diet, for the patient wdio is a sufferer from chronic nephritis The 
rule must be modified in the case of acute nephritis or the acute exacerbations 
of the chionic disease 

The chronic nephritic cannot, without harm, be too long deprived of pio- 
teid The amount estimated as necessary, about 80 to 90 grams, would 
require the drinking daily of over twm liters of milk, or the taking of fifteen 
eggs, or 400 grams of meat It seems fai better to let this amount be taken 
not in the shape of milk alone, nor of meat or eggs, but, as said, in the w^ay 
of a mixed diet, some milk, perhaps a litei, and a moderate amount of meat 
and eggs Most patients, at least in this country, must be restricted veiy 
materially m the amount of meat taken, for, as a rule, they are heavy meat 
eaters, many taking it freely three times a day Meat once a day, with an 
occasional egg, will be found not only not harmful, but really of benefit, help- 
ing appetite, increasing the strength, and improving the condition of the blood 
This, With the htei of milk and the small amount of pioteid contained m the 
other food taken, will furnish the amount of albuminous food necessary to 
meet the demands of the body, and to make up for the inconsiderable loss 
of albumin through the urine Dark meats taken in these moderate amounts 
are not to be regarded as injurious Whether meat is advised or not will 
naturally depend on wdiethei it is w'ell handled by the stomach and bowel 
Harm may come from forcing the meat diet wdien it produces gastro-intestmal 
disturbances Houghton' believes that wdien in the course of a nephritis 
characteiized by high blood pressure there is indican m the urine, treatment 
designed to lessen tlie amount of pioteid putrefaction in the bowel will have 
a tendency to lower the blood pressure by precenting the absorption of sub- 
stances w hicli, although rapidly eliminated w ith a normal kidney, are allow'ed 
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to accumulate m the blood and other organs of the body by reason of the 
reduced kidney capacity Temporary lemoval of meat and eggs from the 
dietary will here be indicated 

Soups that are rich m meat extractives, such as contain an abundance of 
“stock,” should be taken in moderate amounts only Gruels and simplei 
soups may be taken more freely Raw eggs are probably more harmful 
than cooked eggs,^ although Leube lustly observes that there aie few people 
who by pieference prefer raw eggs, and believes that the danger from taking 
a few uncooked eggs daily is not so very great 

To make up the caloiic value necessaiy foi an adult, considerable carho- 
hydiate and fat must be taken in addition to the proteid Of the latter 
enough is commonly ingested in the foim of buttei, cream, oil, and as a con- 
stituent of some of the othei foods The carbohydiate (300 to 400 giams) 
IS supplied by cereals of various kinds, bread, vegetables, especially the young 
and gieen vegetables, and fiuit No especial limitations need be placed as 
to kind oi amount of these foods Asparagus is legarded by some as harm- 
ful, although it may probably be taken without injuiy, if not used to excess 

The dietetic treatment may be summed up m a few words by saying tliat 
the diet must be a mixed diet from which all highly seasoned, spiced foods 
and alcohol aie excluded, meat and other proteids aie to be taken m moder- 
ate or small amounts, cereals, vegetables, and fiuits freely, the sweets spai- 
ingly Milk is allowed freely, but neithei it nor water is to be taken in ex- 
cess for the supposed benefit that is to come fiom flushing out the kidneys 
The total amount of food taken should not be excessive, the nephritic should 
not be a “heavy eater ” 

Physical ovei exertion is contra-indicated, not only does this act injuriously 
on the heart, that must be spaied all unnecessary strain, but it makes a call 
upon the kidney to carry off an added amount of debus, the lesult of this 
excessive muscular exertion Similaily, mental and nervous overamrk may 
have to be curtailed These injunctions as to less physical and nei vous woik, 
less worry and anxiety, aie of great impoitance, but while easily given by 
the physician are often less easily obeyed by the patient Intemperate 
habits as to hours of work, sleep, time given to social and other pleasmes 
may have to be coirected The keynote to the tieatment m these respects, 
as in the matter of diet, is moderation The patient with nephritis must 
have impiessed upon him the fact that although he may be temperate as 
regards the use of alcohol, he may by intemperance in other respects, food, 
woik, worry, etc , be doing himself as much harm as though he were indulg- 
ing in alcohol to excess Absolute rest in bed is seldom necessaiy foi the 
patient with chionic interstitial nephritis, except during periods of acute 
exacerbation, cardiac failure, or in the later stages of the disease, unless it 
be, perhaps, when the patient fiist comes undei the caieof the physician, who 
may then deem it wise, m order to “get a line” on his patient, to put him to 
bed for a few days of careful obseivation Physicians at times piescribe 
too much abstention from muscular exercise The nephritic needs such 
exercise Carefully regulated walking or gymnastics, or in selected cases 
massage, may be of benefit Even mdd and systematic mountain climbing, 
as practised by Oertel in Ins treatment of ceitain cases of heart disease, may 

' Senator, Bert him Woch, 1882, No 49 Csdtary, Deut Archiv f hhn Med , 
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not be contra-indicated It is surprising how, at tunes, a patient who has 
been confined to the bed or to the house will, on being allowed moderate 
exercise in the open air, show improvement m muscular strength, heart 
tone, blood condition, appetite, and show no harmful effects in the work 
of the kidney as evidenced by the urine 
But relative rest, as above described, is of great importance Business 
men must be encouraged to throw off some of their burdens upon younger 
shoulders, and instead of putting new irons into the fire, to take out a few 
The yearly vacation should be lengthened, and, when possible, frequent 
trips away from business caie should be taken, m -which the main occupation 
should be idling, with mild exercise in the -way of walking, golf, fishing, 
etc , rather than severer sport, such as lowing, mountain climbing, tennis, 
or similar pastimes calling for too seveie muscular exertion 

This naturally leads one to consider the value of special climates and of 
watering places The mam value of the life at such atering places lies 
in the change from the former routine woik of the patient, the rest and 
relaxation in which he indulges, and his greater caie as to diet The use 
of the waters, too, inducing free catharsis and diuiesis, is, unless too long 
continued or too fieely employed, of advantage, giving the patient the benefit 
of the “flushmg-out” period, to which reference has been made There is 
for this disease but little special virtue in any particular water In general, 
the alkaline waters, or, with amemia, the chalybeate -w'aters, are to be pre- 
ferred Much of the advantage that comes from the water cure is dependent 
on the local conditions that prevail and upon the climate Unless the patient 
is to have a reasonable degree of comfort, at least approaching that of his 
own home, he might better let well enough alone and not leave his pleasant 
bed and board Oftentimes a plain, unvarnished talk with the patient 
regarding the water cure is advisable, for he may have the notion that is 
quite prevalent that if he can only go to this or that spring, the waters of 
which are good for diseases of the kidney or even curative, he. will be at once 
greatly benefited or cured, and he is willing to make sacrifice of time, money, 
and comfort for the sake of being able to drink of these waters of marvellous 
virtue It is due him to know, and a kindness is done by informing him, 
that a cure is not to be looked for, and that moie is to be thought of in his 
going to the springs than the water alone, one must look mto the matter of 
climate, surrounding country, food, sleeping accommodations, companions to 
be met at the resoit, possible amusement, etc 

It IS often better to disregard entirely the supposed water-cure feature and 
to have the patient go to some pleasant place or resort, for an outing and 
a period of rest In winter a dry, warm climate is desirable, such as that 
of Southern Texas, New Mexico, Arizona, California, Mexico, Egypt, 
Southern Tiiol, oi the Ruieia In summer a cooler locality should be 
sought, and Canada, Northern hlichigan or Wisconsin, the mountain regions 
of New England, New Yoik, Virginia, or Colorado, may be sought, where 
there is the attraction of beautiful scenery and the advantage of puie air 
AMthout too much heat In the mountain regions, mountain climbing 
must be intei dieted Edek finds m nephritics that the Alpine climate, 
especially ^^hen theie is mountain climbing, increases blood pressure and 
IS injurious He believes, hovcAer, that m cyclic albuminuria the Alpine 
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climate is beneficial In some of the mountain localities and in the South- 
west, care must be taken that the patient is not thrown into too close contact 
with the tuberculous patients who are to be found there in great numbers, 
both because of the danger of his contracting tuberculosis, and because of 
the mental depression thus induced He must be ad\ised to guard against 
sudden changes m temperature and unnecessary e\posuie to cold when 
away from home, as well as when at home Woollen underclothing or handy 
outer garments are great helps m this direction As has been said in speak- 
ing of the tieatment of the parenchymatous forms of nephritis, cold baths 
are to be avoided And the home physician must caution his patient, 
before he goes away, against the too fiee use of baths often advised because 
of some supposed curative effect The chronic nephritic, with his heait 
pel haps on the verge of breaking down, is one who must exercise consid- 
erable caie m the way of taking baths which are too piolonged or too hot, 
as dangerous depressive effects on the heait are sometimes seen to follow 
too vigorous treatment of this kind, oi there may be a sudden cerebial 
hemorihage 

To the physician having m chaige a patient with chronic interstitial 
nephritis there is no pioblem presented that is more important, yet at the 
same time moie perplexing and difficult of solution m the individual case, 
than that of how rightly to treat the heait Caidiac hypertrophy and vas- 
cular hypertonia are salutaiy conditions, compensating in a measure for 
the renal lesion, blood piessuie must not, therefore, be allowed to become 
too low On the other hand, extreme hypertiophy and excessively high 
blood pressure carry with them not only some unpleasant subjective symp- 
toms, such as headache and dizziness, but constantly threaten such serious 
accidents as cerebial hemoirhage oi caidiac incompetence and dilatation 
How to steer the safe middle course between these two thieatenmg conditions 
IS indeed a perplexing question 

When the heart has given out and dyspnoea, cyanosis, oedema, and the 
other well-known symptoms and physical signs of incompetency are present, 
the general object of treatment is cleaily to lelieve the Avork of the oveiburdened 
heart as much as possible, and to use means to mciease its efficiency These 
patients should be put to bed for several days oi iveeks The diet should be 
greatly reduced m bulk, a nouiishmg, concentrated food being taken, such 
as eggs. Cl earn, or cereals The bowels should be fieely opened by cath- 
artics Digitalis m doses sufficient to produce a perceptible impiession 
on the heart should be given Patients appaiently differ m their suscep- 
tibility to digitalis, and the preparations on the maiket are so vaiying in 
their strength and so often unreliable that it is difficult to say just what is 
a proper dose for a given patient One must feel one’s way with increasing 
doses until an impression is made on the heart and pulse, but must at the 
same time watch for the evidences of digitalis intoxication, such as brady- 
cardia, bigeminal pulse, nausea, a restless delirium, etc , and promptly cut 
down the dose when the full effects or untoward effects are noticed No 
drug IS of such value under these conditions as digitalis, and yet no drug 
requires more judicial skill and tiained experience for its proper use and for 
a correct interpretation of its effects The tincture m doses of 5 to 15 drops, 
the infusion freshly piepared fiom the leaves, 1 to 4 drams (4 to 14 cc ), or 
the powdered extract, ^ gi to gr (gm 0 013 to 0 02), are what the v riter 
most often uses Digalen or digitahn may also be employed, particularly 
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when subcutaneous therapy is advisable The results from the foimer used 
in this w ay or intraA enouslj^ are sometimes excellent 
As substitutes for digitalis, strophanthus may be employed, and as adju- 
vants, caffeine or strychnine, or w hen prompt stimulating effects are needed, 
camphor may be employed hypodermically, from 1 to 3 grains (gm 0 06 
to 0 2) dissolved m 10 to 20 drops of o!i\e oil, being injected perhaps several 
times a day Venesection is at times of wonderful benefit under these 
circumstances, 300 to 500 cc should ordinarily be removed, and occasionally 
this should be repeated m a few' hours or moie, even 500 to 700 cc may 
be taken at the first bleeding Baccelh^ has advised a somewdiat no\el 
method of bleeding, using the dorsal \essel of the foot rathei than the 
veins of the aim, as is common Ice to the precoidia may help check ex- 
cessive palpitation, and morphine is often of great help, especially w'lth pain, 
restlessness, and sleeplessness The results fiom the treatment of cardiac 
incompetence can seldom be predicted Oftentimes the breakdow'n of 
the heart is the beginning of the end But it is remarkable how many of 
the patients w'hose condition seems truly desperate may w’lth appropriate 
treatment be pulled together again, and how', with care, they may again 
enjoy months or peihaps years of comparatively fair health 

How best to treat the Ingh blood piesswe is a more diffieult question 
When it IS present, the geneial rules as to diet, exeicise, care of the bowels 
must be scrupulously lived up to It is remarkable what may sometimes 
be accomplished in some of these cases by what may be called a tempoiary 
starvation plan of treatment, cutting dow'n greatly the bulk of food taken, 
both solid and liquid, and employing concentrated but not bulky food, and 
not too much of that Houghton’s observations, already referred to, should 
be remembered Blood pressure w ill sometimes under these circumstances be 
promptly low'ered, and a general improi ement in the condition of the patient 
W'lll follow' Relative rest or perhaps e\en rest in bed for a time may be 
important The bow'els should be kept open, although not loose enough to 
make the patient feel weak When the jnessure is ^ery high and accom- 
panied by severe headache, dizziness, and sleeplessness, bloodletting will 
often give prompt relief for the time being One may sometimes see marked 
improvement m subjective symptoms and quite a drop m blood pressure 
follow a spontaneous hemorrhage, such as a nose bleed, and the bleeding 
under these encumstances may be encouraged rather than checked 
Drugs for the lowering of blood pressure are rather uncertain m their 
results, at least so far as lasting results are concerned Nitroglycerin, 
Tw (gni 0 0006 to 0 0015), w'lll, if gi\ en often enough, some- 

times w'ork w onderfully w ell It must be gn en, how'ever, not m any fixed 
dose, but m doses large enough to produce results, at times e\en gr 
(gra 0 0025) m one w ho lias become habituated to its use It is too often 
disappointing, results being ml, or a beating and throbbing headache 
follow the use of even small doses The nitrites, e g , nitrite of sodium, 
gr j to V (gm 0 065 to 0 32), may be gnen in solution, the physician feeling 
his way with this remedy as he does with his nitroglycerin, and always 
beginning with a small dose Potassium iodide in small doses, gr v 
(gm 0 32), may sometimes be gnen with adiantage In fact, it seems at 
times, w hen given for prolonged periods — months or years — to exert a \ ery 


‘ II Polichmco, 1907, xi\ , p 18 



206 


DISEASES OF THE KIDNEYS 


perceptible influence in softening the pulse and lowering blood pressure, and 
while one must realize that there is dangei of serious effects in the way of 
lodism from the giving of too large doses in cases of chionic nephritis — the 
writer has seen a fatal case from such overdosing — one is justified m giving 
the remedy in these small doses and for a long time It is, of course, wise 
to stop occasionally for a few days during this prolonged period, and not 
to give it without any interruption The favorable effects that are occa- 
sionally seen m some cases — not necessaiily the syphilitic ones — seem un- 
questioned, and this view is in accord with observations by such clinicians 
as Bartels, Senator, Semmola, and Giainger Stewait Yet others, as, foi 
instance, Aufiecht and Rosenstein, are skeptical regarding these good re- 
sults, such the retarding of the aiteriosclerotic process, the lowering of 
.-b’^btl jSressure, and the avoiding in this way of some of the unpleasant symp- 
toms, like angina and asthma, the result largely of secondaiy myocardial 
change It has sometimes seemed that good has followed the use for a 
long time of Donovan’s solution (liquor aisenii et hydiargyn lodidi) in small 
doses, one drop three tunes a day 

There is perhaps a tendency to use the vasodilators too eailj, although 
blood pressure may be high, this is not always an indication for the immediate 
adoption of measures for its relief, such high pressuie may be a compen- 
satory necessity One is surprised at times to see improvement under digi- 
talis, even when blood pressure is high 

The demands upon the kidney should be as light as possible, not only 
by regulating the kind and amount of food, the amount of physical and men- 
tal woik, as alieady specified, but by striving to have the skin, lungs, and 
bowels do a pait of the work of cliimnaiion This has already been dis- 
cussed in speaking of the treatment of parenchymatous nephritis, and need 
not be repeated heie m any detail Little can be done in the way of assisting 
elimination through the lungs save to keep up the action of the heart and to 
see to it that the patient has plenty of fresh air, both day and night Daily 
waim or tepid baths should be taken to keep the skin in good condition, 
and those who have always been accustomed to the cool morning sponge 
bath will not be harmed by continuing in this way, being careful to avoid 
too severe or too prolonged chilling of the body, and being sure to secuie 
the reaction shown by the glow of the skin that comes from the brisk rub- 
down Occasional hot baths may be taken just before retiring Sweats 
aie not indicated, as a lule, unless uraemia is threatening or oedema is 
marked When oedema is pionounced in this form of nephiitis, it is, as a 
rule, due, as has been said, either to an exaceibation of the chronic process 
or to cardiac weakness Under the lattei circumstances sweats aie to be 
used with great caution, foi fear of aggravating the condition of the heart 
The vaiious methods of sweating are discussed under parenchymatous 
nephritis The bowels should be kept open, although free catharsis is 
seldom necessary, save when severe uriemic conditions are threatening 
Ordinarily, by regulating the diet, using plenty of fruit, green vegetables, 
coarser cereals, etc , the bowels may be made to move daily When neces- 
sary, a morning saline purge may be given, or some of the vegetable laxa- 
tives, such as cascara, aloes, or senna, may be given at night Elaterium, 
a brisk calomel purge, or large doses of the salines may be helpful when 
coma or convulsions seem threatening or drastic catharsis is for other reasons 
indicated Enemas may be of service m regulating the bowels 
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Venesection in the case of uriemia may be mentioned as an attempt to 
secure vicarious elimination ivlien the kidney is failing m its function, as 
some toxic material is removed in this n ay 

Elimination through the avenue of the kidney itself, presumably the healthy 
parts ol the kidney, is aimed at throughout the whole course of treatment, 
by regulations as to diet and drink, by keeping up the action of the heart, by 
the institution of “ flushing-out” daj's, etc Special efforts, howevei, are made 
in this direction by the use of diuretics, when, for any reason, the amount 
of urine oi its content in solids is deficient Digitalis and caffeine, acting 
largely thiough the heart, aie of gieat value Other remedies are the 
citiate and acetate of potassium and the sodium-theobromin-salicylate 
(diuretin) This latter remedy ought to be given fresh, before it has been 
long exposed to the atmosphere, and unaccompanied by any acid uhich 
rendeis it inert In doses of 60 to 100 giams (gm 4 to 6) daily it is some- 
times an efficient diuretic Its good effects aie most often seen when the 
relative anuria is largely dependent on cardiac weakness, with lesulting 
renal congestion Lemonade containing cream of tartai may also be used 
as a diuietic drink, the cream of tartar being much more easily dissolved 
if hot v ater is employed 

Uiwmta is discussed elsewhere m this x’olume, and only a bare outline, 
therefoie, of its tieatment will be given here As a matter of fact, much of 
the tieatment already described is in a sense the treatment of uiiemia 
Should uiiemic coma oi convulsions seem to threaten, as shown by the 
seveie headache, vomiting, sleeplessness or delirium, dyspnoea, muscular 
twitching, the high blood pressuie, with irritable heart and perhaps gallop 
ihythm, vigoious measures must be instituted The patient is kept in bed, 
the bowels are opened by a colonic flushing, and a bi isk purge of salts, calo- 
mel, 01 perhaps elateiium is given A minimum amount of food is allowed 
for two Ol tliiee days Venesection will often give tempoiary relief, lessen- 
ing the toxsemia, lowering blood piessure, and relieving some of the stiain 
on the heait Venesection may be followed by the use of normal salt solu- 
tion, given subcutaneously, 500 to 1000 cc Lvmbm punciwc, as recently 
advocated, will sometimes relieve symptoms temporarily Just how this is 
biought about is not entiiely deal, although the escape of a large amount 
of cei ebrospinal fluid undei high pressure serves to show that Traube’s 
notion concerning urasmia has at least a coloi of truth Digitalis and 
caffeine may be necessary, or, on the contraiy, help may come from nitro- 
glyceiin hloiphine, while it has some disad\ antages in the uay of locking 
up secretions, is often indispensable It iehe\es pain, restlessness, insomnia 
and delirium, helps to quiet the action of the heart, and at times actually 
seems to piomote diuresis Chloralamide is a faxorite sedative uith many 
Convulsions may demand bromide oi chloral, although morphine is more 
lehable and no more harmful Chloroform is indicated uhen convulsue 
seizures are recurring frequently 

(Edema in chronic interstitial nephritis is not common When it occurs, 
it IS due either to the weakened condition of the heart, uhen it uould be 
treated in the manner already outhned, or to an acute exacerbation of the 
chronic process Its treatment under this latter circumstance would be 
that already described under acute and chronic parench-\ matous nephritis 

Compheatmq conditions, or symptoms that become especially aggravated, 
may need special attention The amemia is often benefited by iron 
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Basham’s mixture, mistura fern et ammonife acetatis, in doses up to qss 
( 14 cc ), IS a non-irritatmg preparation that acts also as a diuretic Tincture 
of the chloride of iron is less easily tolerated by the stomach, but when given 
m plenty of water after meals may be used m doses of five to thirty drops 
Some regard iron, particularly m this form, as having a beneficial effect, 
not only on the amemia, but on the nephritic process itself, a belief that is, 
however, not very widespread The iodide of iron or any of the other prepa- 
rations, such as Blaud’s mass, or the scale preparations, may, if preferred, 
be employed Anaemia is also combated by an abundance of fresh air, 
moderate exercise, and — a point of great importance — by seeing that m our 
endeavors to regulate the diet so as to suit it to the nephritic we are not 
really giving our patient food that qualitatively is improper and quantita- 
tively IS poor m caloric value Relief of gastro-intestinal disturbances also 
contributes to improve the condition of the blood Much stress ought to be 
laid on attention to the blood condition, not alone because when amemia is 
marked such annoying symptoms as weakness, dizziness and palpitation 
become aggravated, but because with impovei ished blood the power of the 
body to resist the disease becomes materially lessened, and the heart will not 
compensate as it should for deficiencies on the part of the kidney, which 
itself must be performing its function m an unsatisfactory manner, as, m 
fact, IS true of all other organs of the body under these circumstances 
Careful attention to diet as specified, with the use of cathartics when neces- 
sary, will keep the alimentary tract m fair condition In the later stages, 
however, symptomatic treatment will be demanded Bitter tomes, as aids 
to appetite and digestion, may be indicated The old-fashioned combina- 
tion of tincture of mix vomica with hydrochloric acid will often serve a useful 
purpose At times an acid condition of the stomach will be leheved by a 
lew doses of soda or magnesia, or the mixture of rhubarb and soda In 
some instances resoicm will relieve the distress from pressure and gas that 
follows eating In extreme cases an abstinence from food for a day or two, 
with rectal feeding and enemata of salt solution, or the limiting of the diet 
for several days to the simplest articles, such as milk or rice water, will be 
necessary Occasionally lavage gives lelief Hot applications or mustard 
plasters to the epigastrium may be tried when nausea, vomiting, and epi- 
gastiic distress are extreme and unrelieved by dietetie measures, the use of 
stomachics, and aids to digestion Bismuth, oxalate of cerium, drop doses 
of carbolic acid, and various othei remedies may be tiied to help quiet the 
lebellious stomach, but they aie very unreliable At times very minute doses 
of morphine by the stomach may be of service, or, what is better m the bad 
cases, a hypodermic of morphine, giving to the patient a quiet sleep and 
freedom for a few hours at least, from the persistent retching and vomiting, 
following which sleep he may be relieved for a time of the severe gastric 
distress Diarrhoea is often benefited by giving a sharp purge of castor oil, 
salts, or calomel, followed by some of the vegetable astringents, such as 
tincture of kino Tanmgen in 5 grain doses may be of service Like all 
the annoying symptoms due to uraemic intoxication, the vomiting and diar- 
rhoea finally reach a stage wheie they are practically mtractable, and their 
continuance adds not a little to the rapid progress of the disease 

Headache is relieved for a time by not overloading the stomach, keeping 
the bowels open, together with moderate exercise m the open air But these 
simpler means will not quiet the suffering in the later stages Here bromides 
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may be necessary or an occasional dose of one of the coal-tar preparations, 
c g , acetanilide, gr iij (gm 0 2), with perhaps ^ or ^ gram (gm 0 02 to 
0 03) of codeine Care must be taken not to put these coal-tar preparations 
too freely into the hands of patients, as the habit of using them too often 
is easily acquired, and the effects on the blood, heart, and nervous system, 
as well as on the kidney itself, are often harmful At times headaehe is 
leheved by lowering blood piessure by nitrites The plethoric individual 
with high blood pressure may be bled Later, morphine will have to be 
resorted to foi the relief of the excruciating pain and to give sleep Morphine 
IS naturally a remedy that one should very raiely use m the earlier stages of 
chronic nephritis, because of its tendency to lessen secretions, and because of 
the danger of inducing morphinism It is in the later stages of the disease, 
when the case is practically hopeless, that the greatest relief is afforded by 
this drug, which may be employed in the same way and for the same reasons 
that it IS used in the latei stages of carcinoma or of pulmonary tuberculosis, 
VIZ , to contribute to the comfort of one who is in the last stages of an incurable 
malady The good that comes from the relief of pain, vomiting, nocturnal 
asthmatic dyspnoea, and sleeplessness more than makes up for any effect on 
the secretions or possible morphine habit of a few weeks’ duration Bro- 
mides, codeine, or heroin and other measures should, of course, be tried before 
resorting to morphine 

Other annoying symptoms must be treated according to the pimciples for 
their treatment under other ciicumstances The same is true of the treat- 
ment of complications such as cerebial hemorrhage, pneumonia, or pleurisy 
A word of caution is peihaps not out of ordei regarding the use of drugs 
that may seem indicated for these complications Such drugs as salicylates, 
carbolic acid, alcohol, must be given with care, because of the danger of 
irritating the already m]ured kidney The same may be said of the use 
of anaesthetics, anaesthesia in the case of the nephritic should be as brief as 
possible, and it should be realized that an exaceibation of a chronic nephritis 
IS sometimes lighted up by the use of ether or chloroform 

The treatment of nephritis by supposed specific remedies, either m the way 
of drugs, sera, or such things as raw kidneys, seems to be wholly without 
good results 

Smgciy, the decapsulation of, or incision into, the kidney, has been advo- 
cated of late as a means of treating nephritis Some of the most ardent 
advocates of this procedure believe they are warranted m advising this 
operation m every case of chronic nephiitis as soon as the diagnosis is made, 
provided the case is not practically m extiemis, and provided, further, the 
proper skilled and experienced surgeon is at hand There follon s, Edebohls 
beheied, an “aiterial hyperiemization of the kidney The result of this 
improved circulation m and between the tubules and glomeruli is the regen- 
erative production of new epithelium capable of carrying on the secretory 
function ” Comparison is instituted between this operation and the Talma 
operation for hepatic cirrhosis 

This comparison is a somew hat unfortunate one, as the Talma operation 
IS by no means generally adopted by surgeons, is, m fact, largely giien up 
because of the uncertain results Nor has the great body of either surgeons 
or physicians fallen in with the surgical treatment of Bright’s disease, al- 
though se\eral >ears ]la^e elapsed since it was first discussed, and although 
experimental work and numeious operations on human beings — many 
you VI — 14 
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of these admittedly experimental — have been reported As a routine treat- 
ment for chrome nephritis, it has not the support of the profession as the 
result of experience And when we think of the natuie ot a chronic inter- 
stitial nephritis, foi instance, with its local renal fibrosis, its widespread 
cardiovascular changes, the toxiemic origin of the condition, the influence 
of heredity, etc , it is difficult to understand how the improvement of the 
mechanical conditions in the kidney or even of its nutiitional activity can 
work a cure Temporary improvement is all one would expect, and, re- 
membering the natural variability in symptoms in chronic nephritis, in the 
amount of albumin and casts, and noting, too, it must be added, the loose 
way m which diagnosis has been made in some of the cases recorded as 
mstances of cure of chronic nephritis, one is forced to ask whether the 
lecovery m some instances may not have been from an acute nephritis oi 
possibly from some non-nephritic albuminuric condition, rather than from a 
supposed chronic nephritis 

In cases of acute nephritis and of congestion in which the kidney is swollen 
and the capsule tense, Harrison and others liaie advised a splitting of the 
capsule or its puncture for the relief of tension Marked improvement 
has been seen to follow this procedure, although the ivell-known spontaneous 
recoveiy of most cases of acute nephritis makes one doubtful in a given case 
as to what benefit has really been derived from this particular treatment 

The conclusions of David Newman^ repiesent, perhaps, the views of a 
surgeon ivho, -while prepaied to do a radical operation, is yet conservative 
He says “The conclusions I have come to regarding the efficiency of 
incision of the capsule or of cleavage of the cortex are (1) That the oper- 
ation gives marked relief to the renal pain of chronic Bright’s disease (2) 
That m cases of hemorrhage, in which the bleeding is practically limited to 
one side, the operation should be recommended, as it has been frequently 
followed by cessation of the hemorrhage in chrome Bright’s disease (3) 
In cases of movable kidney associated with albuminuiia, luematuria, tube 
casts, or blood casts, when due to causes resulting from the displacement, 
after the operation of incision and fixation these symptoms disappeai per- 
manently, but when coincident with Bright’s disease only temporary good 
IS effected by operation (4) Anuria, dropsy, and dyspnoea may be tempo- 
rarily relieved in chronic Bright’s disease, but a cure is not effected (5) 
That m anuria with ura3mic symptoms arising in the course of acute or sub- 
acute infective nephritis, free incision of the capsule and coitex, by relieving 
the tension and congestion of the parenchyma, enables the organ to lesume 
its function, as showm by active secretion of mine from both kidneys after 
the operation 

In general, it may be said that the profession looks askance — and rightly — 
at the indiscriminate operation upon every patient who has albumin and 
casts m the urine, and while in individual cases operation may perhaps 
be justified, an operation upon every case of nephritis is to be condemned 
More logical reasoning wall have to be employed and more convincing sta- 
tistics brought forth before it can be granted that a surgical cure has been 
wrought of a disease of the character of chronic nephritis 


‘ British Medical Journal, October 8, 1904, u 
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AMYLOID DISEASE OF THE KIDNEY (L 4 RDACEOUS 
DISEASE OF THE KIDNEY) 

lAMES B HERRICK, HD 

In 1812 Roklt.^nsk^ scp.ir.itod from tlie pioiip of infl.imm.itions of the 
kidney, or Bright’s discisc as it ^\ns (ominonlv calkd, the kidiun to which 
he gaAc the name of Spcchiiictr, so called fioin the bacon-hke appcaiancc of 
the cut section The n imc “annloid” was latci applied Viichow to the 
particular form of degeneration found m this kidiicv That the name is a 
misnomer, as the substance is not staich\, has been shown by the failure to 
eon\crt it into sugar, as well as by ^allous other chemical tests Nitiogcn, 
for example, has been found in it, as well as sulphur, albiimosc has been 
derned from it, and Icucin and Diosin, so that it seems to be closch related, 
to, if not identical with, some of the albuminous bodies But what is its 
mother subskinee, what its relation to In aim and to histon, is not u't deh- 
iiiteh settled Nor is it elcai in what wa^ the annloid inateiial is deposited 
111 the tissues by the blood, whcthci it is earned in soluble foiin and coagu- 
lated after lodging in the \cssol wall, whcthei it is com eyed by the leukoe} tes 
111 Its ultimate condition and deposited as such, oi whether, on the other 
hand, the blood iiicrcb serves as the cairici of some unknown substance that 
acts upon the tissues with the ic suiting piodiietion fiom these tissues of 
the am^lold body These questions and otlicis dealing with the natuie and 
pathogenesis of the ain'^loid substance, while of inteust, need not be fully 
discussed in an aiticlc dealing rather with the ehmeal aspects of amyloid 
degeneration as it affects the kidney * 

Etiology — Rokitansky’s obscnation th.it amyloid degeneiation in gen- 
eral w'as found in connection with a. cachectic state induced b^ chronic 
suppuration, syphilis, or tubeiculosis, has been abundantly conhimcd, as 
also his statement that it was, as a rule, a gcncial pioccss not limited to one 
organ, but appearing simultaneously in seveial, such as the livci, spleen, and 
kidney Foremost among these etiological iactois, the exact method of 
w'hose influence in producing .iniyloid degeneiation is, how'cvci, not known, 
stands chronic suppuration, such as is seen in unhealed empKma of the 
chest, chronic osteomyelitis, pyelitis, bionchicctasis, etc Tuberculosis, 
particularly chronic tuberculosis of the lung with extensive c.avity foiniation, 
tuberculosis of the intestine, tubeiculosis ol bones and joints with fistulous 

' In addition to standard text-books on pathology, among manj'- other references 
that might be given, the following may be consulted on this topic Rokitansky, 
Handbiich dcr 'path Anal, IS‘12, nl, 421, Virchow, Arch f path Anatomic, etc, 
yi, yni, \i S Wilks, Guy\ Hospital Report's, IS'iG, ii, Lubarsch, Virchow's Archiv, 
18^, cl, Petrone, Arch dc Mfd Eipir , 1898, \, Davidsohn, Virchow’s Archiv, cl, 
" Nowak, Ibid, elm, Neuberg, Vcrhandl dcr Dcutschcn Patholog Gcssellschaft, 
■lyu*! 

( 211 ) 



212 


DISEASES OF THE KIDNEYS 


communication with the surface, is another cause, peihaps, as some contend, 
the commonest one But it is possible that tuberculosis per se has less special 
influence in the production of amyloid than has the accompanying secondaiy 
pyogenic infection, as is the case in phthisical cavities, and bone and ]oint 
tuberculosis with fistulie Syphilis is a thud cause, especially late syphilis, 
the so-called teitiary foim Malarial cachexia, gout, lead poisoning, leu- 
kaemia, carcinoma, beriberi, hypertrophic cirrhosis of the liver, actinom}- 
cosis of bone, rickets (syphilis?) have been regarded as rare and occasional 
causal factors For a few cases no cause has been discovered The lessened 
frequency of amyloid of the kidney, as of other organs, is to be explained by 
the comparative rarity with which one meets with neglected suppuiative 
processes Modern surgery, with its asepsis, has materially reduced the 
number of cases of amyloid The earlier recognition and more intelligent 
treatment by hygienic and medicinal measures, as well as by surgical, of 
tuberculous, syphilitic, and suppurative affections also contribute toward 
the eradication of amyloid disease That pyogenic oiganisms have an 
influence m producing amyloid is known not alone from the oft observed 
association of this condition and suppuration, but from numerous experi- 
ments on lower animals, in which the injection of such organisms as 
Staphylococcus pyogena ameus has been followed by amyloid The 
rapidity with which this artificial amyloid has at times developed is sur- 
prising Kraivkow^ saw amyloid in labbits eleven days after inoculation 

That non-suppurative inflammation of the kidney may pioduce amyloid 
IS by no means certain, yet chronic inflammatory and fibrotic changes in the 
kidney are not infrequently found associated with amyloid degeneration m 
this organ Both conditions may be due to a common cause, such as chronic 
suppuration or tuberculosis Or the nephritic process may be secondary to 
the nutritive disturbances induced m the kidney by the primary amyloid and 
to the reactive inflammation that follows such disturbances and the accom- 
panying irritation Or it is possible that m some instances the inflammation 
of the kidney occuis first and the amyloid in some not clearly understood 
way IS the result Some cases of conti acted kidney v ith amyloid seem clearly 
of this lattei type 

Age and sex seem to have little influence except as they predispose to the 
induction of the contributing causes Males are oftener affected, and the 
period of young adult and middle life furnishes the greater number 

Pathological Anatomy — ^The amyloid kidney is large, firm, and hea \7 
It may weigh 250 to 300 gm Exceptions to this are seen when the amyloid 
degeneration is associated with a chronic indurative fibrosis, so that theie is 
a combination of the amyloid degeneration and contracted kidney Under 
these circumstances the kidney may be smaller than normal, granular, and 
to the naked eye resemble the kidney of chrome interstitial nephritis, the 
amyloid change mav, perhaps, be seen only on microscopic examination 
The increase in size, which is the lule, is regarded by some as due wholly 
to the accompanying changes that are identical with those of chronic paren- 
chymatous nephritis (large white kidney) The kidney is pale, smooth, and 
the stellate veins stand out distinctly The capsule strips readily except 
in case of association with fibious changes The section shows a smooth, 
glistening surface, with clear differentiation between the deep red pyiamids 


* Ccntralbl f ally Path , etc , May 20, 1895, vi, 
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and the -nide, lightei, -looking coite\ Tlie gloinciuh show distinctly, 
man^ of them “pioiecting like glistening dcwdiops ” Washed with a solu- 
tion of iodine in potassic iodide (Lugol’s solution), some of them stain a dark 
mahogany brown, thus sho^^ ing the presence of the amyloid matei lal The 
same dark color may be made out in other regions, showing the walls of 
aessels iniohcd, such as thcaffcicnt, cftcrcnt, and stiaight lessels If dilute 
sulphuric acid be used in addition to the Liigol’s solution, a violet or bluish 
tint IS often obtained instead of the bioMnish icd Better lesults are some- 
times obtained vith the Lugol’s solution if the surface to be tested is first 
freed of blood b^ flashing vith \\atci, then acidified by being treated briefly 
V ith a little acetic acid, and then adding the iodine solution 

It is in the blood^ esscls of the kidney — the muscular coat of the arteries 
especialh — that the am> loid change is to be made out The extent, ho^^ ever, 
to ^\hlch the ^ esscls arc alteicd \aiics \eiy much Some kidneys, to the 
naked eve, seem quite norm.il, yet the microscope sho\\sheie and there a 
glomerulus that Ins been afiected, in other kidneys the change is wide- 
spread, not onh the glomerular \cssels being quite generally in\olved, but 
the other ^essels of the lvidnc\, and pcihaps c\cn the membrane of the A\all 
of the tubules, or the epithelial cells thcmschcs The glomerulus is fiist 
attacked and may be con\ cited into a sti iicturelcss, homogeneous, A\ax}’-hke 
ball Not onl\ is each aficctcd gloinciulus apt to show an irrcgulai, 
patchy distribution of the amiloid changes in the capillaiy walls, but 
the different glomciuh arc \cry unc\cnh aficctcd, some being entirely 
destroyed by the obhtciation of the lumen of the capillaiics b^ the amyloid 
in the walls, the ^lomeiular tuft being represented b\ the structureless mass 
already described, others showing shghtci changes, a few coils onh being 
mvohcd, while still others, c^cn in the immediate neighborhood, arc to all 
appeaiances entireh normal The microscopic contrast betw cen am> loid and 
normal tissue is more clcai h bi ought out by staining The ordci of fiequcncy 
with which the difieicnt \csscls <iic aficctcd is variously stated, all obscr\ers, 
howc^cr, agreeing tii.it the gloinciular ^csscls stind at the head of the list 
The afferent aitciics, the ^.lsa recta, the cfleicnt acsscls, the intertubular 
capillaries and arteiics of the mcdiillaiy subst.ince, the cajnllaiies of the 
cortex are in irregular oidei, ,iud, to A.ir\ing dcgiccs, .also ittackcd Even 
Bow'man’s capsule and the mcinbrana piopiia ol the tubules may show' the 
change, and at times the epithelial cells themsehes, cithci as they aie in 
place lining the tubule, or as they h.ivc dioppcd ofi into the lumen of the 
tubule, give the peculiar stiiiiing icaction of .imyloid The inteistitial 
tissue and the capsule of the kidney h.ive been occasionally found to show the 
amyloid change 

The remainclcr of the kidney is seldom noi mal Fi cqucntly, and especially 
W’hen the kidney is macroscopically like the laige white kidney, the changes 
are indistinguislnible fiom those of clnonic parenchymatous nephiitis 
Some round-cell infiltration and some inciease m connective tissue, oi an 
occasional hemorrhagic area, m.ay be seen, pioving that the pioccss is in 
reality diffuse, but the chief lesions aie those of the epithelium ol the tubules, 
the glomeruli, and Bow man’s capsule, the cells shownng the same sw ollen, 
granular appearances, the same kitty degeneiation desciibed undei clnonic 
parenchymatous nephritis Casts and granular debus may also be seen m 
the tubules In othei kidneys, as has been said, the inteistitial changes and 
the development of fibrous tissue picdominate, and the kidney might be 
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classed as chronic diffuse nephritis, chronic interstitial nephritis, or as wian- 
ular atrophy The contacted amyloid kidney is believed by some to be met 
with oftener when syphilis is the primary disease 

Along with the renal changes are to be found the lesions of the primary 
disease, the suppuration, tuberculosis, or syphilis There is also an amemia, 
sometimes quite pronounced, with its results m the pallor and fatty degenera- 
tion of vaiious organs QSdema is often piesent Cardiac hypertrophy and 
arteriosclerosis are piobably never the lesult of the amyloid disease of the 
kidney, but they are sometimes found in the cases m which amyloid is com- 
bined with chronic nephiitis ivith induration, -when the nephritic process has 
been primary oi has begun at least befoie the advanced amemia, cachexia, 
and malnutiition, due to the primary suppuration oi to the amyloid, have 
made it impossible for hypertrophy oi othei compensatory processes to 
develop 

Lastly, amyloid degeneration of other organs is present Very rarely the 
amyloid kidney alone has been found — m from 7 to 10 per cent of cases ^ 
Generally, however, similar changes are found in the spleen and liver and not 
infrequently m the suprarenal gland, the wall of the intestine, or even in the 
heart 

Symptoms and Diagnosis —Mild cases cannot be recognized by any 
symptom or sign unless one by good luck finds a cast or mass of debris in the 
urine that gives the characteristic staining leaction of amyloid, a finding the 
occur! ence of which is disputed by many A suspicion that amyloid exists 
might arise if an efficient exciting cause is piesent in the shape of suppuration, 
syphilis or tuberculosis, and if the albuminuria and other unnary findings 
are not quite typical of simple nephritis In more advanced cases the patient 
is anaemic and even cachectic m look OEdema may be marked, even to the 
extent of hydrothorax and ascites Disturbance of the stomach and bowels 
IS often present, a diarrhoea being sometimes the result of the amyloid degen- 
eration of the intestinal wall The spleen is enlarged, hard, and palpable, 
as is the liver The pulse is usually somewhat rapid, and is not of high ten- 
sion The heart is not hypertrophied These facts, at variance with the 
oidinaiy findings m nephritis, should arouse the suspicion of amyloid, when 
there is present long-standing suppuration, tuberculosis, or inveterate syphilis 
The anasmia through malnutrition seems to prevent the development of 
cardiac hjqiertrophy In some cases amyloid in the vessels of the heart itself 
may contribute tov ard the interference with the nutrition of the myocardium, 
possibly amyloid degeneration of the adrenal may have some influence in 
preventing increase of blood pressure and of arteriosclerosis 

The wine is usually increased in amount, pale, of low specific gravity, 
clear, and with but little sediment The solids are but little altered It is 
rich m albumin, and Senator showed that the percentage of globulin vas 
unusually high Casts, especially hyaline and granular, aie present, although 
not m such large numbers as the amount of albumin would lead one to expect 
Blood IS rare Both the amount of urine and of albumin seem to be quite 
variable, and the specific gravity is sometimes not reduced Even in the 
same patient there may be remarkable variations from day to day Cases of 
amyloid of the kidney without albuminuria have been described ^ The 

1 Cf Rosenstein, loc cit , p 393, also Bull Nordisl Medic , Band xii, Heft 1 

2 Cf Straus, Soc Med dcs Hopit , June 10, 1881 
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irregular distribution of the amyloid process m the different ^essels of the 
kidney and the varying degrees of inflammation combined with it, together 
with the influence of the primary disease, of diarrhoea, etc , account in a 
measure foi the striking differences m the uiinary findings of different cases, 
and may help to explain the peculiar ii i egulai ities Yet some of these irregu- 
larities are extiemely difficult to iindci stand 

Leube‘ reports an inteiesting case of a boy with veitebral tuberculosis and 
abscess foimation, m whom an enlarged, hard Incr became manifest, and m 
vliose urine no albumin i\as found, althoiigli daily examinations were made 
for M eeks, as lenal am> loid i\ as suspected At the autopsy there w as found 
not only ani'^loid of the Inci and spleen, but the microscope showed unmis- 
takable ami loid of the glomeruli and \ asa affcrentia of the kidney, a condition 
in w Inch one w oiild expect albuminuria Rosenstem reports a case in w Inch 
there was no albumin, the ami loid being found m the straight medullary 
vessels, a finding m accord w itli the absence of albumin and the poR uria 
Yet he cites cases of Litton, ^Yagncr, and others, in which even with 
glomerul.ar imolicmcnt there was no albumin, as in the case of Leube 

As a rule, with a reduction in the amount of urine in amjloid kidney 
from whateicr cause, the pciccntagc of albumin and the specific gravity are 
increased W.ignci has grouped the cases of amyloid into (1 ) Those in winch 
although amyloid of the kidiiei is picscnt, as show n by autopsy findings, there 
IS no polj uria and no albuminuria, (2) those w ith polyuria and albumin, (3) 
those in w Inch the amount of urine is diminished and the amount of albumin 
marked But these gioupiiigs arc lather aitificial The statement of 
Lecorch6, that unless there be inflammatoi y change, t c , nephritis, there w ill 
be no albumin, is not gciicralh accepted as coirect 

There is as much i ariation m the general appearance of the patient and in 
the constancy of the other s^ mptoms as in the urine Instead of the typically 
weak, pale, cachectic, emaciated individual, with the mudd} complexion — 
this complexion regarded as quite chaiactciistic by Giainger Stewart — and 
w itli the sw clhngs of drops> , the patient may be fairly strong, of ruddy com- 
plexion, fat, and w itli no dropsy Dropsy, m fact, may never appear, although 
it IS incorrect to regard it as some seem to do, as dependent wdiolly on the 
parenchymatous nephritis that mav be present, or upon a failing heart 
Its dependence upon the amyloid degeneration, perhaps the cachexia of this 
condition — hydrops cachecticoi um — is proven by the fact that oedema is often 
seen m amyloid disease, when the kidney is not involved, c q , m cases of 
amyloid of the spleen and liver While the color may, as lust stated, excep- 
tionally be fairly good, there is commonly a palloi, even although the mus- 
culatuieand fatty panniculus arc well pieseived Tins is due to the secondary 
anfcmia that is present 

Uraimia, at least urremia to be iccogni/ed as such, is extremely rare 
Death is usually Irom gradual w asting and exhaustion, or due to complicating 
conditions, such as pneumonia, pleuiisy, or peritonitis Coma, towaid the 
end, IS commoner than convulsions, and even when the amount of urine is 
greatly diminished or nearly suppressed, headaches, ursemic dyspnoea, and 
eonvulsions are laie, the condition resembling more the toxaimia of anuria 
than that of true urremia Retinitis is raie When, how^ever, the amyloid 
has been implanted on a kidney the seat of a chronic mteistitial inflammation, 
the cardiovasculai changes, the retinitis, and uraemia may be prominent 

* Diagnose dcr inncren KranLheilen 
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It IS thus seen that no clean-cut picture of amyloid disease of the kidney 
can be drawn It is modified not alone by the extent and location of the 
amyloid m the kidney, but by the degree to which the kidney is involved in 
inflammation, by the symptoms and consequences of the original disease in 
the way of the disturbance in function of other organs than the kidney, and 
by the effect produced by the amyloid change in such organs as the liver, 
spleen, intestine and adrenal It is often impossible to analyze symptoms 
and pick out those due to the primary disease, to the amyloid of the liver, 
spleen or intestine, to the nephritis, and those specially due to amyloid of the 
kidney In fact, the amyloid kidney with its manifestations is often so much 
in the background as to be unrecognizable even when one is on the lookout 
for it The wiiter agrees with Leube when he says that under all circum- 
stances the diagnosis of amyloid kidney is difficult The diagnostic features 
may be summed up much as they are by this same clinician, when he says that 
amyloid of the kidney is only to be diagnosed when the liver and spleen — or 
at least one of these two organs, especially the spleen — are enlarged and hard, 
as they are with amyloid degeneration, w'hen at the same time there is a 
long-standing phthisis, suppuration, or syphilis, when the urine, although 
increased in amount, of low specific gravity, clear, and with but a faint 
sediment, is yet rich m albumin, and when the caidiovascular changes of 
chronic interstitial nephiitis are lacking 

Prognosis — Virchow^ declared in 1885 that amyloid was incurable, that 
healing in the stiict sense could not take place Yet, clinically, the process 
seems at times to remain stationary, or it is believed entirely to disappear 
and that at least a functional lecovery ensues This possibility is given some 
support by the observations of Raehlmann,^ who saw amyloid of the con- 
junctiva disappear Neubeig contends that amyloid material is absorbable, 
and it is conceivable that such absorption might tend toward a partial healing, 
at least if such a process staits in befoie the amyloid change has become far 
advanced Clinically, however, amyloid kidney when fai enough advanced 
to be recognizable is almost invariably fatal Death may, however, be 
delayed foi many years, even five or ten Yet m some instances a very rapid 
development of amyloid is seen Much depends upon the underlying disease, 
its amenability to tieatment, the gravity of the accompanying nephritis, and 
the condition of the stomach and boivels Persistent diarrhoea, -whether due 
to tuberculous ulcers of the intestine or to amyloid changes in the ivall of the 
same, is exhausting and is not infrequently a cause of rapid loss of strength 
Some think the course of amyloid of the kidney due to syphilis is more pio- 
longed than when due to other causes, and that syphilitic amyloid offers a 
more favorable outlook Tirard® states that the lung symptoms of pulmonary 
tuberculosis frequently undeigo improvement with the development of the 
renal affection 

Treatment. — Treatment may be briefly discussed It consists in the 
early treatment of the primary disease The proper handling of this 
disease may prevent amyloid Early treatment, even after amyloid has 
developed, may retard the progiess of the renal disease and produce, for 
a time at least, a functional recovery Surgical treatment and by hygiene 
and drugs, of such conditions as chronic empyema, pyelitis, osteomyelitis, 

1 Berlin Ihn Woch , 1885, p 813 * Virchow’s Archiv, vol Kxviii 

® Albumimina and Bnght’s Disease, p 247 
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tuberculosis of the lungs, intestines, bones and joints, syphilis of bones, 
should, tlierefoie, be as piompt as possible, and the decision as to the tune 
and character of ojieration or othei therapy should alwaj'S be reached, with 
due n eight being gn en the possibility of the occurrence of amyloid, or the 
influence of such treatment upon amjdoid already existing Fresh air, 
sunshine, and plenty ot nourishing food are indicated as well for the 
original disease, peihaps tuberculosis, as for the anremia and cachexia 
attending the amyloid Tonics are often of value Iron and arsenic are 
indicated, and may be given in any foim desired Blaud’s mass with aisenic 
is an excellent combination The syrup or the pill of the iodide of iron may 
also prove useful Potassium iodide is, of course, helpful if the lesions of 
late syphilis are present Vomiting and diarrhoea Mill demand care as to 
diet and probablj' the use of \arious lemedies, such as bismuth, tannigen, 
kino, or eien opium But each case must be judged on its oun merits, and 
the palliative and symptomatic treatment instituted that seems suited to the 
indnidual, after all that is possible has been done in the m ay of remoMiig 
or improMiig the fundamental and oiigmal disease Nephritis that accom- 
panies must be ticatcd as best one maj, according to the rules for the treat- 
ment of that condition 
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THE BACTERIOLOGY OF THE INFECTIONS OF THE 
URINARY TRACT AND URINARY FINDINGS 
IN THESE CONDITIONS 

Bi THOMAS R BROWN, M D 

In no branch of medicine have greater advances been made during the 
last decade than m that of infections of the urinary tract This has come, 
in part, from the development of better suigical methods, and in part from 
more careful clinical studies, but m the mam it must be ascribed to the 
enormous advances made in the field of diagnosis of diseases of the urinary 
tract — an advance so marked that m many well-lcnown diseases our whole 
conception of the underlying pathological process has undergone a com- 
plete metamorphosis From the clinical side, the mtroduction of the cys- 
toscope has done much to advance our knowledge, but even more valuable 
has been the information derived from the catheterization of the ureters, by 
means of which the study of the urine from each kidney has been rendered 
possible The laboratory has done its shaie by determining the bacterio- 
ogical flora of the infections of kidney, ureter, bladder, and urethra, and 
by determining vith a considerable degree of precision the functional ability 
of each kidney, a matter of paramount importance vdien operation is under 
discussion Before taking up the bacteriology of the infections of the kid- 
ney and ureter — pyelitis, pyelonephiitis, pyonephrosis, tuberculosis of the 
kidney, perinephritis, paranephritis, ureteritis, etc — it seems advisable to 
discuss the general question of uiinary infections, taking up in ordei, 
although briefly, the diagnostic value of the cystoscope and of the ureteial 
catheter, the method of obtaining suitable specimens of urine from the 
bladder and from the kidney, chemical and microscopic tests of value in the 
diagnosis of renal and i esical diseases, the bacteriology of the urinary tract 
in health and m disease, and the tests by means of which the functional 
power of each kidney may be determined 
It IS an undeniable fact that many diseases of the kidney are never diag- 
nosed because a systematic urinary examination is neglected, and if this is 
insisted upon m every case, many of the vague diseases, febrile and afebrile, 
especially in childhood, v ould be lecognized as referable to inflammations 
in the urinary tract, indeed, we feel that there are certain questions which 
should be asked m every case presented to us Are we dealing with a healthy 
or a diseased kidney ^ If pathological, what is the nature of the disease, and 
what are the etiological factors involved ? Are both sides affected or only 
one, and if unilateral, which side is diseased ^ In cases of unilateral inflam- 
mation, if operation of any kind is under discussion, can the other kidney 
successfully perform the necessary secretoiy and excretory functions? If 
( 218 ) 
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both kidneys aie in\olved, one inoie than the other, is life possible with the 
less diseased kidney if it is desirable to leinove the inoie diseased organ’ 
The ordinaiy means of diagnosis help hut little to answei these questions, 
although ]ialpation is of some value m a numhei of cases and inspection m 
a fell We must have lecourse to some oi all of the tests, -wliich we shall 
discuss When we realise that fai more than half of the cases of renal 
infection aie not diagnosed ultra vitam, we recogni/e, m the first place, the 
necessity for making uiniary examinations m all clouhtful cases, febrile and 
otherause, and, m the second place, the value of the instruments of precision 
and of the methods about to he desciihed 
Cystoscopy — The use of thec^stoscope has added largely to our knowl- 
edge of urniai ) infections Cystoscopy is an cxti emely simple procedure m the 
female It may be done with the patient m the knee-chest position, oi m 
the dorsal position with or v itliout elei ation of the peh is, many cystoscopes 
are used, but no hettei instrument foi the pin pose has been devised than 
that of Hov ard Kellj In the male the procedure is somew hat more diffi- 
cult, but still comparatnel> easy, the Nitze or the Freudenberg mstiuinent 
probably being as satisfactory as any otheis The strictest asepsis is essen- 
tial 111 either case, vliile, as a lulc, anresthesia is not necessaiy, it may be 
required m lery neurotic jiatients, oi in case of a veiy iiritable bladdei or 
urethia, m mIiicIi class of cases Berkhaidt and Polano distend the bladder 
with pureo\^gen, as they bclicie it has a distinctly anrcsthetic effect 
Besides gumg in a unique iiay a peifect picture of the condition of the 
bladdei, •whether noiinal oi pathological, its iiiitability oi lack of iiiitability, 
its condition of distention oi contraction, tlie picsencc of lesidual mine, 
foreign bodies, tuinois, calculi, oi communications ^\lth abscess caMties oi 
with neighboring Msccra, it also fuinislies kno^^ ledge of gieat value as to 
the condition of the kidneys The uieteral oiifices can be carefully exam- 
ined and deviations from tlie normal noted The orifice may be gaping, 
invisible, or oedematous, as frequently seen in cases ot calculus in the lover 
portions of the meter, or it ma\ be suiiounded by an aiea of ulcei ation, as 
frequently seen in icnal tubciculosis, vhile tlie dischaige of pus or blood 
from the ureter may be rccogni/cd, and by this means the natme and site of 
the disease suggested, if not absolutely detei mined It is also impoitant to 
note the flow fiom each urctei, vhile noimally, after the discharge of the 
first few cubic centimeteis, the mine flovs inteimittentlj', in certain cases 
of liydronephiosis and jiyonepliiosis theie is a continuous flow until the 
renal pelvis is einjitied, and tlicii a slow, sluggish diopping When lenal 
hiematuria or pyuiia is slight, it is difficult to make a diagnosis by cysto- 
scopic examination alone, as the fluid fiom the uietei does not materially 
differ from that present in tlie bladder, while sometimes we are obliged to 
wait a few moments altei cystoscopy to determine the charactei of the flow 
from the uieteral orifices, as the act of introducing the cystoscope occasion- 
ally produces a reflex inhibition of kidney secretion To those skilled in 
cystoscopy, information of veiy great value may be obtained as to the nature 
of the disease from the appearance of the ureteral orifices 
Ureteral Catheterization — Unquestionably the most valuable advance 
in renal diagnosis made m recent years has come from the catheterization of 
the ureters and segregation of the two mines The piocess is somewhat diffi- 
cult m the female, more difficult in the male, but it is absolutely essential in 
all cases of lenal infection in vhich operation is under discussion, and 
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most important in all other cases of suspected lenal infection, for by this 
means alone is it possible to compaie the two kidneys, to make studies of 
the mine from the two sides, to determine the functional power of each 
kidney — in other woids, to acquire that intimate knowledge of the patho- 
logical anatomy and secretory peculiarities of each kidney which is abso- 
lutely indispensable to the proper treatment of this important group of cases 
Some have suggested the use of catheters colored with vermilion or cin- 
nabar lacquers, which are impermeable to the T-rays, and which are, there- 
fore, useful in certain cases, especially in the localization of calculi, while in 
certain cases it is lustifiable to catheterize the ureters thiough a bladder 
opened by suprapubic incision, as otherwise accurate diagnosis is impossible, 
while this latter procedure is rare, it is sometimes necessary in severe cases 
of vesical tuberculosis, where it is impossible otherwise to find the ureteral 
orifice, and Legueu has treated four patients by this method with veiy 
successful results In intioducmg the cathetei, ive can tell much regardmg 
c'i.'f'tiire of the ureter} and also, by the use of a wax coating, as to the pres- 
ence of calculus Kelly has shmvn that there may be a refiux of air into the 
ureter thiough the aii-distended bladdei in the knee-breast posture, while 
Lewin, Goldschmidt, Guj'on, and Courtade have demonstrated that in the 
case of certain animals a reflux of fluids is also possible, nevertheless, it is 
safe to assume that the bladder is water-tight under physiological conditions, 
although, of course, this is not so when bladder or ureter is diseased Rov- 
sing puts his entire faith in the cystoscope and the ureteial catheter, and to 
these he ascribes Ins great success m nephrectomy and the reduction of Ins 
mortality m this operation from 13 to 3 per cent since the routine introduc- 
tion of these methods of examination 
Urine Segregators — ^The great weight of suigical and medical opinion is 
unquestionably against the use of urine segiegatois, which ivere introduced 
because of the diffieulties of ureteial catheterization These segregators are 
of two kinds, each devised to obtain separate urines fiom the kidneys, in one 
type an attempt being made to form a w'atei -tight septum between the tivo 
ureteral orifices (as m the instrument of Luys and Cathehn), in the other to 
elevate the poster lor w^all of the bladder so as to make it act as the septum 
(as in the instrument of Hams) Luys, Cathehn, and others believe that 
this procedure is less difficult, less harmful, and ]ust as useful as uieteral 
catheterization, but the great iveight of authority is m favor of the latter 
method Most investigators believe that it is impossible to absolutely segre- 
gate the two urines by any other method than uieteial catheterization 
Tuffier, hoivever, believes that this mode of examination has won a definite 
place for itself in the domain of renal diagnosis, while it is unquestionable 
that it IS of value in cases where it is impossible to find the ureteial oiifices 
The Method of Obtaining Specimens — It is, of course, essential that 
uncontaminated urine should be obtained from the bladder in the case of 
cystitis, and preferably diiectly fiom the kidneys in the case of infections of 
that organ Various methods have been devised for this purpose, all designed 
to obtain urine fiee from contamination The method of H A Kelly is as 
follows in the case of the female The vestibule of the vagina and the mouth 
of the urethra having been carefully cleansed with bichloride of mercuiy or 
other antiseptic solution, followed by a tlioiough ivashmg off ivith steiile 
water, the lips of the urethra are pulled apart by traction on the labia, and 
a sterilized glass catheter ivith a sterilized rubber cuff about 10 cm on its 
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distal end is introduced, the opeiatoi only touching the rubbei cuff at about 
its middle Aftei the urine has floAved foi a short time, so that if a few 
microorganisms have been introduced from the uiethia they would have been 
washed out, the rubbei cuff is iiithdiawn by tiaction on its distal end and 
from 10 to 20 cc of uiine collected m a sterile tube, the same method, witli 
slight modifications, is ai ailable in the male, a metal or rubbei catheter, of 
couise, being substituted foi the glass catheter It is essential that the 
operatoi’s hands should be rendeied fiee fiom possible sources of contami- 
nation by the usual means, and a most satisfactoiy nay to obtain this is by 
Mcaimg a steiih/ed rubbei gloce, oi steiih/ed fingci-tips The efiicacy of 
this method has been shovn by the fact that in fifty-ti\o control expeiiments 
made by the viitei upon noimal cases, m all but one no cultuie was ob- 
tained, and 111 this one colony of a w lute stajihylococcus greiv m the plate In 
most cases of cystitis (and the same ajiplies to ]iyelitis and p> elonephntis) the 
microoiganisms aie present in very laigt niimbeis, besides vliicli two exami- 
nations aic made m c\ eiy case Some clinicians advise a thoiough iiiigation 
of the urethia beforehand with some antiseptic solution, followed A\ith 
sterile vatcr, vliile jMelthioi insists upon the use of a double cathetei, con- 
sisting of tvo tubes, one gliding Mithin the othei, and vith this instrument 
and a smaller one employ cd by IMoullin, the cathetei nevei comes in contact 
AMth the meatus oi the mucous mcmbiane 

In obtaining in me fioni the kidneys, the onlj satisfactoiy method is by 
ureteral cathetei i/ation In this case a cystoscope is introduced into the 
bladder, and thiough tins a stciile uictcial cathetei Avith a lubbei cuft on 
its distal end is intioduccd into the meter and inserted as far as necessary 
tOAAaid the renal region, if simjily a study of the mine is the object, 
the catheter should only be nisei ted a distance of one to tivo inches in the 
ureter, especially if the bladdci sIioaas signs of contamination, aaIiiIc if aac 
also AAisli to determine the picscncc oi absence of stiictme, calculus, or p>o- 
or hydronepliiosis, the cathetei must be inserted a gieatei distance Gieat 
care should be taken that the cathetei touches nothing in its comse and 
that the bladdei is tlioioiighly uaslied out befoie its intioduction, or at least 
carefully emptied If theic is infection of the bladder, great care should be 
taken, the bladder should be thoioughly Avashed out AAitli some antiseptic 
solution, folloAAcd by lepeated iiiigations AAith steiile Avatei, the meteral 
orifice should be carefully swabbed AAith a solution of siWei nitiate, and the 
catheter should be inserted but a short distance into the metei The suc- 
cess of this method of obtaining mine from the kidney is shoAvn by the fact 
that in thiity-tAA'o contiol experiments cairicd out by the Aviiter either upon 
perfectly normal individuals or on those Avith one normal kidney, but aa itli 
infection of the other, and in some cases also associated Avitli cystitis, only 
one shoAA^ed any conUimination, and that AA'as readily recognized as before, 
only one colony groAving fiom tiiiee loops of urine 

In obtaining specimens from the kidney, it is Avise to advise the patient to 
drink rather copiously of Avater befoie the examination It must also be 
remembered that the greatest care must be taken in both procedures to 
avoid trauma of any kind, although, notwathstanding this, chill, rise of tem- 
perature, and other symptoms may be met Avith occasionally after meteral 
catheterization 

Chemical, Physical, and Microscopic Exammation of the Urine — 

After having obtained the mine, it is essential that Avithin a very short time 
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the examination should be made We will discuss in a subsequent section 
the examination of the specimens obtained synchronously from the two 
kidneys as to their functional powers 

The reaction should be tested in every case, because it tells us in a broad 
way, ,by its acidity, neutrality, or alkalinity, something regarding the char- 
acter of the microorganisms causing the infection Of course, in the exami- 
nation of bladder specimens this may not give us information of great value, 
because, for example, if we meet with a pyelitis caused by a urea-decom- 
posing microorganism, if the other kidney is normal the alkalinity of the 
urine from the infected side may be neutralized, diminished, or oveicome 
by the urine from the healthy side Besides the mere reaction of the mine, 
it is impoitant m certain cases to determine the degree of the acidity, which 
may be done in a fairly satisfactory way by titration of the freshly obtained 
specimen with a decinormal solution of sodium hydroxide, phenolphthalein 
being used as the indicator Although this method is not as reliable as 
certain others, it requires but little time and fuinishes a very fair criterion 
of the degree of the acidity Of course, when the kidneys are catheter- 
ized the acidity of each specimen should be determined separately It is 
important to determine the reaction, because, in the first place, we may 
meet conditions simulating a cystitis but without infection, m which the 
condition is due to a urinary hyperacidity, probably of neuropathic origin, 
and, in the second place, because certain bacteria definitely increase the 
acidity of the urine, others definitely decrease it As to the normal degree 
of acidity, upward of 100 investigations in normal individuals showed us that 
it requires about 25 cc of the decinormal hydroxide solution to neutralize 
100 cc of urine, of course, under normal conditions we may meet with 
figures considerably higher or lower than these 

The specific giamiy should be determined because of the frequency with 
which a low specific gravity is met with in pyelitis and pyelonephritis, while 
it IS especially valuable to compare the specific gravity of the urine from 
each kidney in cases of supposed renal infection 

The test for albumin should always be made, because m a broad way it 
differentiates vesical from renal infectrons Generally speaking, there is 
but little albumin m the case of a pure cystitis if the fresh specimen be 
examined, while, m the writer’s opinion, although theie are many who 
oppose this viev, there is relatively an increase of albumin m pyelitis and 
almost always a definite increase m pyelonephritis Speaking broadly, a 
marked disproportion between the grade of pyuria and of albuminuria 
speaks for cystitis, while, if consideiable albumin is present, pyelitis is often 
present alone, or associated with cystitis This point is of great importance, 
because the symptoms of pyelitis are frequently vague, and the first sugges- 
tion that a renal infection is present may come from noting the fiequent or 
constant presence of a moderate degree of albuminuria Rosenfeld states 
that the limit of the albumin content in the severest cystitis is 0 1 per cent , 
m maximo, 0 15 per cent , m pyelitis it is often 0 3 per cent , while Goldberg, 
who counted the red blood cells and determined the albumin quantitatively, 
concluded that if the ratio of the latter amount in percentage to the number 
of red corpuscles per cmm is more than 1 to 30,000, there is true albumi- 
nuria, while if less than 1 to 30,000, the albumin is accounte'd for by the blood 
alone 

The microscopic examination is a matter of extreme importance and 
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should be made ^\ltb great caie The centnfugahzed specimen should be 
examined, and at the same tunc, by allowing a definite quantity of urine to 
stand a certain time, we Icain something regarding the degree of infection, 
and the effect of any treatment we aic employing may be roughly judged 
by the depth of this sediment Especial attention should be paid to the 
presence or absence of viicroorgamsms, casts, pits cells, red blood cells, and 
epithelial cells As to the microorganisms, their numbei, motility, and 
morphology should be noted, stained specimens should always be made, 
and m every case m which thcie is the least suspicion of such infection, 
tubercle bacilli should be stained for, m cases in which bacteria are seen 
microscopically but the cultures are steiile, it is extiemely impoitant 
that anaerobic cultures be made, a point upon which Albairan and Cottet 
have especially insisted In case of blood in the urine, the only way to 
exactly deteimme its source is by ejstoscopy and uieteral catheterization, 
although some claim that maikcd cicnation and loss of hamioglobm suggest 
a renal origin, this is a most unreliable criteiion As legaids pus cells, 
ureteral cathetcri/ation is essential in determining their source, although, if 
macroscopically the pus occuis mainly m the fust portions of the urine 
catlieterizcd, it speaks more foi a \esical oiigin The claim some make, that 
ceitain epithelial cells arc pecuhai to the pthis of the kldne^ and the ureter, 
IS entirely eri oneous, because exae tly sinnlai cells may be met w itli in the 
lowei epithelial labels of the bladdci, and consequently maj be met with in 
cases ot pure ctstitis As a ciiterion of the efiect of any treatment, the 
number of pus cells and icd blood cells can be counted fiom time to time 
with a Inematocytomcter, pus and blood may also be detei mined bj chem- 
ical methods, but this is obMously less satisfactory Whethei a few' pus 
cells can be found in the mine under noimal conditions, or when marked 
leukocytosis is present, has not been definitely determined, but Talma has 
described tw o cases in w Inch such an origin is at least suggested 
Functional Activity of the Kidneys — Within the past few' years a gieat 
deal of w'ork has been done upon the determination of the functional actn ity 
of the kidneys, for this determination is obMously of pai amount impoitance 
when operation is under discussion Vaiious tests have been demised, this 
branch of diagnosis having been maikedty developed by the careful w'ork 
of Casper, Richter, Albaiian, and Koranyi In determining the functional 
ability of both kidneys from the mixed specimen, the tw'o methods of most 
value are the determination of the amount of uiea in the tw'enty-four-hour 
specimen and cryoscopv of the blood As is w ell know n, there is normally 
an excretion of about 30 giains during the twenty-four hours, and some 
believe that if the urea constantly runs less than 15 or 16 grams, a nephrec- 
tomy should not be done, in fact, the only operations to be considered 
should be those of absolute necessity 

In regard to cryoscopy of the blood, it is well know'n that the ficezing point 
of this fluid IS very constant, varying from — 0 55° C to — 0 57° C , and that 
of all the factors that cause this to vary from noimal, notlimg is so impoitant 
as diseases of the kidney Kummell and Rumpel ha\e shown the value of 
blood cryoscopy m 300 cases of renal disease, and they conclude that, w'lth a 
freezing point of — 0 56° C the kidney may be removed, w'hile the farther the 
freezing point varies from this normal, the greater the dangei of nephrectomy, 
if it is more than — 0 6° C , nephrectomy should never be d^one, if the low'ermg 
of the freezing point of the blood is not w'lthm the normal limits, only the 
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essential opeiation should be done, such as incision of an abscess, lemoval 
of a stone, etc Frisch also believes that blood ciyoscopy is extiemely 
valuable, while Rovsing puts little faith m it, as he has seen a great many 
exceptions to the rule, due to the many factors involved, apait fiom distuib- 
ances of kidney function 

The determination of tlie functional activity of the separate kidney is a 
matter of far greater importance, and this, of course, can only be done by 
ureteial catheterization, the urine being collected simultaneously for a short 
time fiom each kidney sepaiately, and then the vaiious tests made with the 
separate urines Theie aie obvious objections to this method, as Isiael and 
others have shown that the functional activity of the kidney differs very 
maikedly at different times, on the other hand, it unquestionably gives us 
information of great value, especially if the icsults aie compaied vith the 
other findmgs We must lemembei that the presence of a slight amount of 
albumin, or even a slight amount of pus, in the supposedly bettei kidney is 
not an absolute contra-indication foi lemoval of the moie diseased organ, 
and that a perfectly clear mine may come from a contacted kidney, if one 
concluded for that reason that the kidney was intact, serious results might 
follow nephiectomy Of course, geneially speaking, if the urine fiom the 
other kidney is fiee from albumin, blood, and pus, that kidney may, as a lule, 
be lelied upon to perform the full renal function aftei the removal of its 
fellow, while the piesence of pus and bacteria in the iiiine fiom the othei 
kidney usually prohibits nephrectomy, on the othei hand, the piesence of 
albumin without pus and bacteria often simply means a tiansitory deiange- 
ment of function, probably due to intoxication from the diseased kidney, 
and is certainly no definite contra-mdication to operation 

The impoitant tests to determine the functional activity of the sepaiate 
kidneys are the cryoscopy of the urine, that is, the deteimination of its freezing 
point, the study of the elimination of colored substances, the determination 
of the urea and of the nitrogen, the phloridzm test, the test of the electrical 
conductivity of the uiine, the determination of the toxicity of the uiine, the 
determination of the amount and the specific gravity of the mine, the flexi- 
bility with which the kidney reacts to the taking of laige quantities of fluid 
by mouth, and the determination of the quantity of chlorides and other salts 
normally piesent 

Functional Activity of the Separate Kidneys — Although there is considei- 
able discussion regarding the meats of the various tests to determine 
the functional activity of the separate kidneys, m all doubtful and in 
all serious cases it is wise to make use of some of these methods Gen- 
erally speaking, if a kidney is diseased or functionally distmbed, fewer 
molecules will be elaboiated from the blood, and the kidney will show less 
tendency to leact to vaiious stimuli than a normal kidney, the degiee of this 
divergence from the noimal depending upon the extent of the lesion, for 
instance, when a considerable portion of the parenchyma is destroyed, the 
freezing point is low and the sugai secietion after phloridzm often entirely 
absent The majority of clinicians pay considerable attention to these 
functional tests, although probably no one is absolutely diagnostic Ac- 
cording to Rovsing, the functional activity cannot be determined by any of 
the so-called functional tests, as the organ’s activity may be temporarily 
reduced, especially by disease of the othei kidney, while Isiael also places 
little reliance on them, as he thinks the time is too shoit to warrant the 
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acceptance of the results as any index of the condition of the organ On 
the other hand, many of the most careful investigators lay gieat stress upon 
the value of these tests, notably Albarran and the French school, and Casper, 
Richter, and many of the German investigators Unquestionably the great 
improvement of results within lecent yeais is due, in the mam, to ureteral 
catheterization and study of the urine thus obtained, but some of the 
impiovement must be lefericd to the study of the so-called functional tests 
of the separate kidneys 

The determination of mca is of gieat importance in this connection If 
one kidney constantly shows a deficiencj' in urea excretion compared to the 
other, it suggests \ery strongly that the functional ability of the foimer is 
deficient We must not foiget, howevei, that, as Rovsmg has insisted, the 
urea output of the kidnej" ma}' be distinctly below noimal, yet aftei the 
removal of its fellow, the uiea secietion may become normal, as he showed 
in 31 of 112 cases of nephrectomy, he therefore insists that the test is only 
reliable w'hen positne 

The determination of the clilondcs and other mineial salts is resorted to 
but little, because of the many factors involved m their elimination 

The determination of the rcachon of the mine fiom the separate kidneys 
IS very interesting, because with an alkaline urine fiom the infected side the 
presence of an acid urine from tiie othci kidney suggests that it has not 
become infected 

The determination of the specific qraviiy is also of ^alue, a low" specific 
gravity of the uiinc from one side compared with that from the other being 
very suggestive of disease of the foimei 

As regards the so-called coloi exaction test, there is considerable difference 
of opinion It was formerly thought that after the subcutaneous or intra- 
muscular injection of certain coloiing reagents, such as methylene blue or 
mdigo-carmine, in a short time an excietion of the coloring matter follow'ed 
from the w'ell, but not from the diseased, kidney Rovsmg, Casper, and 
others have show n that this test is absolutely unreliable, as the color may be 
secreted in parenchymatous or inteistitial nephiitis and other renal diseases, 
and for that reason the great value of this test is m aiding us to see the 
ureteral orifices and m determining definitely the presence of both kidneys 

Cryoscopy of the urine, or the determination of the freezing point, has 
unquestionably proven of real value W"hen tlie tw"0 sides are examined 
simultaneously, and of verj" little value if the urine as a w"hole is examined 
The freezing point is determined by the totality of molecules without refer- 
ence to their quality, and if the kidney is diseased, or its function disturbed, 
few er molecules w'lll be elaborated from the blood, and the figures from the 
diseased side w"ill diftei considerably from those from the w"ell side This 
method w’as devised by Koranyi and is a compaiatively easy one to carry 
out Rovsmg, how'ever, regards it as unreliable, as he has found too many 
exceptions to the rule Speaking geneially, the low"ering of the freezing 
point of one side points to disease of that side, w hile if the urine as a whole 
shows a constant low"ering in a case of cystitis, it suggests veiy strongly the 
development of pyelitis 

The phlondzin test is another one which has been extensively used It 
is well known that after giving phlondzin there is an excretion of sugar by 
the healthy kidney, W'hile the more the kidney is diseased the less sugar 
excretion w'lll take place This test is unquestionably valuable w'hen posi- 
VOL VI — 15 
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tive, for it rarely if ever happens that sugar excretion occurs when the kidney 
IS extensively diseased, but Rovsing insists that it is unreliable Avhen negative 
since the healthy kidney sometimes fails to excrete sugar after phloridzm, he 
found this, for example, m eight of nine cases of renal tuberculosis, and yet 
after removal of the tuberculous kidney there was complete and immediate 
recovery 

The ddutwn expel iment, as suggested by Illyes and Kovesi, is also of real 
value, for these investigators have shown that the water-secreting ability of 
the kidney suffers with the disease of its parenchyma They give one to 
two liters of water a short time either before or immediately after catheteri- 
zation, the urine is collected for from one to two hours from the two sides 
separately, and the quantity determined With diseased kidneys, depending 
on the extent of disease, there is little or no increase of the secretion, and 
Albarran, who has also used this test extensively, insists upon its value, as 
the normal kidney is much moie flexible m its reaction The test of the 
elective conductivity of the urine has been used m a number of cases It 
gives us m a satisfactory manner the molecular concentration of the urine, 
which IS after all the ob3ect to be determined m many of the above- 
described tests It IS, however, not used to a great extent, because of the 
greater difficulties involved The most satisfactory tests are those of 
tire specific gravity, urea, nater excretion, phloridzm, and freezing point, 
while the color excretion test is unquestionably of great value m finding 
the ureteral orifices 

Bacteriology of the Unne. — We shall nex-t discuss the bacteriology of 
the urine in health and m disease, taking up m ordei the bacteria found in 
the normal urethra, in urethritis, m cystitis, m ureteritis, in pyelitis, pyelo- 
nepliritis, and pyonephrosis, then the elimination of bacteiia tlirough the 
normal kidneys and the subject of bacteriuria, and finally, certain other 
interesting questions which suggest themselves, such as the pleomoiphism of 
various bacteria, the agglutination of bacteria, and the treatment by sera 
and vaccines Certain things should never be forgotten m making bacterio- 
logical examinations of the urine first, the necessity of examining for the 
tubercle bacillus by the ordinary methods, and by animal inoculation m all 
doubtful cases, especially when the urine is acid and shows no growth on the 
ordinary culture media, and second, the necessity of making anaerobic 
cultures, if bacteria are seen m the stained centrifugahzed speeimens and no 
growth occurs on the ordinary media Another point to be remembered 
IS that m all cases of ureteral catheteiization the catheter should be intio- 
duced into the ureter but a very short distance until it has been definitely 
determined that infection is present, after which, of course, the catheter can 
be introduced as far up as the renal pelvis The conditions which predispose 
to the development of infections m various portions of the urinary tract will 
be discussed under a separate heading, as vill also that of the mode of 
entrance of the bacteria 

The Bacteria of the Normal Urethra — It is essential to consider these, be- 
cause one of the common causes of cystitis is the introduction of some of 
these bacteria into the bladder by a catheter or other instrument We may 
safely say that all the mucous membianes in contact with the air contain 
bacteria, and of these some will be pathogenic, thus, Melchior found the 
colon bacillus m the vulva of healthy women m half those examined, Bou- 
chard and Charrm found this microorganism frequently m this location. 
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and it IS piobable that in a large number of cases the colon bacillus as well 
as othei pathogenic bacteria aie to be found in the vulva and the vestibule 
of the vagina in women and m the glans m the male, which is not at all 
an unexpected condition As to the bacteiial floia of the noimal urethra 
much voik has been done, and the results in the mam have harmonized 
All investigators have found many varieties of baeteiia m the healthy urethra 
in both the male and female Gawiowsky found many bacteria, including 
staphylococci and streptococci, a result agreed m by Posner and Lewin, 
Barlow, Franz, Melchior, Rovsmg, and many othei s Melchior found that 
if the orifice of the urethia be treated nith 3 jier cent caibohc solution, bac- 
teiiavere still present in the uiine even if it was obtained by catheter, 
and only after very caieful urination nitli boracic acid solution and sub- 
sequent catheteii/ation could ke obtain a uiine fiee fiom bacteria 
Kraus and Chvostek found bacteiia m the uiethia at a depth of 6 to 
8 cm m 60 per cent of healthy males examined by them, while Schenk 
and Austerhtz found the urethia fiee in moie than half the cases of normal 
women 

The different results obtained by different investigatois depend unques- 
tionably upon the different methods and the different suriounding condi- 
tions, but we maj’' say that m the vast majoiity of cases of men and women, 
if not in all, the normal urethra contains bacteria of the most different 
kinds The following bacteria have been found in the urethra The 
colon bacillus, Staphylococcus pyogenes aureus and albus, vaiious foims of 
streptococci, Dtplococcus candxdus, vaiious foims of saicma, leptothrix, 
Sticptococcus hquefacicus, pseudogonococcus, smegma bacillus, pseudo- 
diphtheiia bacillus, Diplococcus pyogenes, and many otheis Of course, 
these are probably not all cliff eient species, as the same microorganisms 
lla^e undoubtedly been described under different names, neveitheless, 
these will shon the extreme wealth m bacteria of the noimal urethra, while 
of the pathogenic forms, such as the colon bacillus or stajihylococci, in othei 
words bacteria which can cause cystitis, hlelchioi has shown that they aie 
present in more than half of the normal urethias 

These figures shov the impoitance of the urethra as a souice of infection 
of the urinary tract, and accentuate the necessity of extreme care m mtio- 
ducing catheters and othei instiuments, whether theie can be a dnect 
extension from the uiethra into the bladder without instrumentation will 
be discussed under a subsequent section 

Bactenology of ITrethntis — This is commonly legarded as the same as 
the question of infection of the urethra with the gonococcus Nevertheless, 
it must be remembered that although this is the cause of infection in 
the vast majoiity of the cases, we mav have a urethritis due to othei 
forms of bacteria Thus, it has been shovn by Legram, Kraus, Grosz, 
and others that an experimental urethiitis geneially lasting several days 
may be brought about by the introduction into the urethra of vaiious bacteiia, 
especially various forms of staphylococci and diplococci Among bacteria 
other than the gonococcus which have been described as causative factois 
m urethritis may be mentioned various foims of diplococci and monococci, 
the Streptococcus pyogenes, Micrococcus cereus albus, Bacillus coli communis. 
Staphylococcus pyogenes aureus and albus, Staphylococcus non-liquefaciens, 
tubercle bacillus, etc , while it is not at all uncommon as a sequel of gonor- 
ihoea to find a condition of bacteiionhoea in which the urine shows larffe 

D 
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numbers of organisms of different forms — bacilli, cocci, diplococci, etc 

which unquestionably tend to keep up the inflammation 

Bactenology of Cystitis —The bacteriology of mfections of the bladder has 
for obvious reasons been studied far more thoroughly than the mfections 
of any other portion of the urinary tract A thorough knowledge of this 
question is essential to properly appreciate the various mfections of the 
kidney, because, as we shall see later, m a large number of cases this is 
secondary to vesical infection Before talcing up the bacteriological findings 
m cystitis it will be well to discuss briefly certain questions of importance in 
this connection, such as the mode of entrance of the bacteria, the predis- 
posing causes of infection, and various other etiological factors 

As regards the mode of enhance of infection in the bladder, this may be 
through the urethra either from the organisms usually present, or from bac- 
teria present on an instrument used, we may have a descendmg infection 
from the kidney, we may have an infection by direct transmission from the 
intestinal tract, we may have an infection carried by the blood stream to the 
bladder, or a direct extension from some inflammatoij' focus localized m the 
pelvis or the lower portion of the abdomen Examples of all of these modes 
of infection occur, but infection from the urethra, from instrumentation, oi 
from direct extension is the commonest Casper has shown that mfection 
from the intestine is especially liable to occur if there is a slight lesion or 
congestion of the intestinal wall, while others have shown that m the case 
of diarrhoea or other intestinal disturbance bladder infections are more liable 
to occur 

In looking over the bacteriological findings in cystitis one is at once struck 
by the fact that in a great number of cases microorganisms are found v Inch, 
as a rule, possess but slight pathogenic properties, and it would, therefore, 
seem probable that other etiological factors play an important role m the 
causation of cystitis The function of the bladder epithelium is purely 
protective, and it is still a moot question whether absorption is possible 
from the healthy bladder Some, such as Duval, Gurnard, Boyei, and others, 
from their experiments on the cadaver and on the dog, believe that no absorp- 
tion takes place, while others, such as Bazy and Sabatier, believe that it is 
possible However, experiments have shown that the healthy vesical epi- 
thelium IS extremely resistant to infection, thus, Guyon, Barlow, and others 
have shown that various bacteiia may be injected into the bladder of animals 
without the development of cystitis, but infection occurs if the bladder mucous 
membrane be harmed or the urethra ligated Bastianelh and Schnitzler 
have performed similar experiments, using the colon bacillus, the tubercle 
bacillus, the gonococcus, and various staphylococci and diplococci, and have 
obtained similar results, they found, however, that m the case of Bacilhis 
pioteiis, which decomposes the urine and renders it alkaline or ammomacal, 
no other factor was necessary Melchior also found m the case of rabbits 
that although bacteria introduced into the healthy bladder did not produce 
cystitis, yet an inflammation could be set up by the application of cold to the 
pubic region, by the injection of hot or cold water, or by artificial trauma, 
results similar to those obtained by Bumm m the case of the gonococeus 
and by Rovsing m the case of a large number of bacteria 

Among the more important factors which predispose to cystitis may be 
mentioned the presence of ammonia in the urine, which is usually due to the 
Bacillus proteus or other bacteria which decompose uiea, various conditions 
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which interfere with the bladder function and tend to impair its vitality, 
such as injuiies and diseases of the nerves of the bladder, as in paraplegia 
and myelitis, congestion of the mucous membrane, especially the trigonal 
area, ivliich may be caused by cantharides, toluidm, or other irritating 
chemicals, a urine of excessive acidity, straining of long duration, pressure, 
or obstruction to the flow of urine The congestion met with at the menstrual 
epoch and during pregnancy, excessive cold or heat, and everything 
that prevents a complete emptying of the bladder, various factors which 
cause injury or tiauma to the bladder, such as instrumentation, cathe- 
terization, opeiation or calculus, adhesions between the bladder and other 
organs, neoplasms, and geneial conditions, such as malnutrition, ansemia, 
arteriosclerosis, great depression and fatigue, which lower the resistance 
of the body as a whole, and consequently of the bladder as well, may also 
play a part 

The bacteriology of cystitis has a great interest historically, because 
Pasteur, m 1S59, suggested that bacteria were the cause of urinary decom- 
position It was not, however, until 18S7 that Clado isolated his bacieue 
sephquc de la vcssic as the cause of cj'stitis, and the same year Hall6 described 
a short non-hquefying bacillus as the cause Albarran and Hall6 found this 
bacillus m 47 of 50 cases of urinary infection, calling it haciene pyoghne, 
producmg cystitis m animals by its introduction if the urethra was ligated 
Later this bacteiium, which was found by many other ln^ estigators in urinary 
infections, was found to be identical with the colon bacillus One of the 
striking features of the bacteriology of cystitis is that, while in the early 
days many bacteria were described and special names given to them, we 
now recognize that many of these were speeies of the same bacterium in 
which slight cultural differences were produced by differences in environ- 
ment, thus, Clado’s hadei le sephque, Kiogius’ bacille non-hqnejiant, Morelle 
and Deny’s Bacilhti ladts aewqcnes probably, and Rovsmg’s Cocco- 
bacillus urccB pyogenes are all probably but ^arletles of the colon bacillus, 
while the Badenwn vidgarc and the Uiobacilhis hquefamens septicus 
are identical with the Bacilhis piofetts rndgaiis of Hauser Marked poly- 
morphism as regards motility and cultural peculiarities may be produced 
in the case of the colon bacillus by variations m the culture medium and in 
environment, and also marked changes in the staphylococcus as regards 
grouping and chromogenic properties appear under similar conditions, 
it IS therefore not at all surprising that a large number of different bacteria 
and COCCI have been described 

Rovsing, in a long series of cases of urinary infections, divided his cases 
of cystitis into the catarrhal and the suppurative forms, the latter being 
again subdivided into the ammoniacal and the acid It is questionable, 
however, if the catarrhal cystitis which he describes is any other than a 
suppurative cystitis in which pus cells have been destroyed by the ammonia 
Rovsing believed that acid cystitis is invariably due to the tubercle bacillus, 
a most erroneous view In 1890 Krogius found his Uiobacillus hquefacims 
sepheus in 3 of 10 cases of cystitis, while Schnitzler found the same bacillus 
in 24 cases of cystitis with ammoniacal urine, m 16 in pure culture, this 
bacillus IS identical with the proteus of Hauser Lundstrom, in 1890, iso- 
lated Staphylococcus tirece cand^d^^s and hquefaciens from alkaline cystitis, 
and Streptococcus pyogenes from acid cases, Krogius found the colon 
bacillus m 16 of 22 cases, 14 m pure culture, while Rostoski from 120 cases 
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from the literature found the colon bacillus 80 times, proteus 11 times, and 
tubeicle and typhoid bacilli, streptococci, and various micrococci, including 
the gonococcus, m a few cases 

Albarran, Hall6, and Legram, m 1898, collected 304 cases from the liter- 
ature, and found m 131 the colon bacillus, 89 times in pure culture, other 
microorganisms found were Bacilhis fwteus, Streptococcus pyogenes (18 
times), gonococcus and tubercle bacillus, while among the rare bacteiia 
were the typhoid bacillus, the diplococci of Frankel and of Friedlander, 
Bacillus longus uieai, Bacilhis aassiis, streptobacillus, urobacillus, cocco- 
bacillus, Mwiococcus suhflavus, and Saieina alba Among rare causes of 
cystitis may be mentioned the pseudodiphtheria bacillus, the Bacillus 
pyocyaneus, influenza bacillus, Filaiia sanguinis hominis, bilharzia, echino- 
coccus, various foims of yeast, and Amoeba coli In recent years Escherich, 
Trumpp, Haushalter, Finkelstem, and many others have called attention 
to the frequency with which cystitis due to the colon bacillus is met with 
m children, especially m association with A'ai lous gastro-mtestmal diseases 
Bastmelh has isolated the pneumococcus m cystitis, Barlow, Wertheim, 
and others the gonococcus m pure culture 

Melchior, m 72 cases, found the colon bacillus 37 times (29 m puie culture) , 
Sti eptococcus pyogenes in 4 (3), proteus of Hauser, 10 (4), tubercle bacillus, 
4 (3), Diplococcus weoe hqucfaciens, 14 (11), Staphylococcus uiece lique- 
facienSjB (1), Streptococcus ant hi acoides 3, (0), gonococcus, 2 (2), typhoid 
bacillus, 1 (1), Staphylococcus pyogenes aiiieus, 4 (3), and coccobacillus, 
1 (1) He found, as the vast majority of other investigators have, that in 
most cases the urine is acid , m fact, with the exception of the proteus and 
a few species of micrococci, such as the Micrococcus iiiece liquefaciens, the 
urine is invariably acid, the fiequency with which Rovsmg found alkaline 
or ammoniacal mine is piobably due to the fact that a large proportion of 
his cases were m old men with enlarged prostate, while Schnitzlei’s high 
peicentage of alkaline cases is due to the fact that most of them were in cases 
of malignant disease, in which the proteus bacillus seems to thrive peculiarly 
well Moulhn, m 30 cases of cystitis, found the urine acid oi neutial m 24, 
alkaline in 6, he found the colon bacillus 25 times (14 m pure cultuie), 
proteus bacillus 5 times, and the Sti eptococcus pyogenes 7 times 

Albarran and Cottet found one species of bacillus and two of cocci m 
anaerobic cultures, a veiy impoitant finding and one that should suggest 
the advisability of making anaerobic cultures much moie often than we do, 
especially when the microscope shows us bacteiia which cannot be identified 
m the subsequent cultuies 

Personal researches into the bacteriology of cystitis, published in 1899, 
showed m 26 cases of acute cystitis the colon bacillus m 15, the Staphy- 
lococcus pyogenes albus m 5 and aiiicus in 2, Bacillus pyocyaneus, typhoid 
bacillus, proteus bacillus, and an organism resembling m many respects 
the colon bacillus, 1 each, while m chronic cases the bacteriological findings 
were tubercle bacillus m 6, colon bacillus in 16, Staphylococcus pyogenes 
aureus m 3 and albus m 2, a bacillus lesemblmg the colon bacillus m 1, 
the white staphylococcus, which decomposes urea, m 4, Bacillus pioteus 
in 1, while in 2 cases the cultures, both aerobic and anaeiobic, were negative 
The comparison of the bacteria found in the acute and chronic cases shov s 
no greater prevalence of the colon bacillus in the chronic than m the acute 
cases, which is important m that certain investigators claim that the colon 
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bacillus frequently enters in after the development of the cystitis and drives 
out the other bacteiia In these cases the micioorganism was met with in 
pure culture m all but one of the cases, m which case the colon bacillus and 
the tubercle bacillus weie associated Thus, m the GO cases of cystitis m 
which bacteria were found, the colon bacillus was found m 31, the Staphy- 
lococcus pyogenes albus m 7, tubercle bacillus m 6, the Staphylococcus 
pyogenes awcus m 5, the white staphylococcus, which decomposes urea, m 
4, proteus bacillus in 2, and the typhoid bacillus, pyocyaneus bacillus, and 
unidentified bacillus, resembling m many respects colon bacillus, m 1 each 
The urine was acid in the case of all the bacilli except Bacillus proteus, 
was generally acid, occasionally neutial, and very rarely slightly alkaline 
m the case of the Staphylococcus pyogenes albus and aureus, and alkaline 
or ammoniacal in the case of the white urea-decomposing staphylococcus and 
the Bacillus proteus This series of cases consisted exclusively of women, 
and a comparison of the results found by others m men and m women shows 
that the colon bacillus is someu hat more prevalent in women than in men, 
while the less common forms are more likely to be found m men 

Thus, the cases of cystitis may be divided m vaiious ways, first, as to 
whether the urine is acid oi alkaline, second, as to whether one speeies of 
bacteria is met with m pure cultuie, which is the commonest occurrence, 
or whether tv o or more species are present, third, whether the microorganism 
met with is a bacillus or a coccus, and fouith, and jirobably the most satis- 
factory division, that into cases due to bacteiia frequently met vith, rarely 
met with, and those forms described by single authors, or sapiophytic bac- 
teria Of the frequent bacteiia may be mentioned the colon bacillus, the 
proteus bacillus, various foims of Staphylococcus pyogenes, Sti eptococcus 
pyogenes, gonococcus, tubeicle bacillus, white uiea-decomposing diplococcus 
or staphylococcus, possibly the typhoid bacillus and the streptobacilliis 
anthracoides, of the rare forms may be mentioned Bacillus pyocyaneus, 
the diplococcus of Frankel and of Friedlander, yeast, sarcina alba, etc , 
while m the third group — that is, bacteria described by single authors, or 
saprophytic bacteria — a group which is being constantly reduced by identi- 
fication with other bacteria, are to be found the various bacteria not identical 
with any known form, but which aie m many cases m all piobability varieties 
of well-known bacilli, staphylococci, streptococci, etc , which have been 
described undei various names 

The Bactenology of Uretentis — ^This is practically the same as cystitis 
on the one hand and pyelitis on the other, for in the vast majority of cases 
the ureter becomes infected either from an ascending infection from the 
bladder or from a descending infection from the renal pelvis It must be 
remembered, however, that in exceptional instances the ureter may become 
infected from some contiguous focus of inflammation, and cases have been 
reported m which a ureteritis has directly followed an acute appendicitis 
or an appendicular abscess The ureteral epithelium is, like that of the 
bladder, very resistant to infection, and unquestionably many bacteria may 
pass down the ureter, if in a healthy condition, without setting up an inflam- 
mation If, on the other hand, the ureter is not normal, but is congested, 
dilated, or constricted, due to pressuie, as from the pregnant uterus, or is 
diseased beeause of eontiguous disease, its chance of infection is markedly 
increased We may have, of course, only the lower portion or only the 
upper portion affected, while as to the bacteria which cause these infections, 
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they are obviously the same as those met with m cystitis or pyelitis, although 
no special studies have, for obvious reasons, been made of the ureter alone 

Bacteriology of Pyehtis, Pyelonephritis, and Infections of the Kidney — 
Most of the tables of the bacteria found in pyehtis are of very little value, 
because the urine has been obtained from the bladder and not directly from 
the kidney by uieteral catheteiization Within recent years, however, 
this latter method has been used and, although the number of cases is 
comparatively small, nevertheless we know the microorganisms most Idcely 
to be found in infections of the renal pelvis or of the kidney itself The 
question of whether the normal kidney can eliminate bacteria, and whether 
bacteria can pass through the kidney in various infections and inflammatory 
diseases will be discussed subsequently As to the source of infection, we 
may have an ascending infection from the bladder up the ureter, the 
kidney may become infected from the intestinal tract, the bacteria being 
carried by the blood or by the lymph current, infection of the kidney may be 
but a part of a general infection, or bacteria may be carried from some 
nearby focus of infection, such as an abscess cavity, by the blood or lymph 
current, or by direct extension 

The bacteria found in our series of 20 cases of pyehtis and pyelonephritis, 
in which the mine was obtained by ureteral catheterization, were as follows 
Of 3 acute cases, m 2 with acid mine, bacillus coh was found once and the 
tubercle bacillus once, and m the 1 case with alkalme urine bacillus pro- 
teus, of 17 chronic cases, in 12 with acid urine the colon bacillus w^as found 
in 6, the tubercle bacillus in 5, and in 1 case no bacteria were found, while 
in 5 cases of alkaline mine the proteus bacillus was found in 3, and the white 
urea-decomposing staphylococcus m 2 cases In all the chronic cases with 
alkaline urine a stone was found in the renal pelvis, and m seveial cases in 
which cultures were made fiom the centre of the stone the microorganism 
was found which was the cause of the pyehtis, suggesting that the cause of 
stone formation is primarily a mass of agglutinated bacteria about which 
the salts precipitated in the alkaline urine are deposited In each case, both 
acute and chronic, the microorganisms were present m pure culture 

The presence of accessory factors is far more difficult to determine in the 
kidney than m the bladder, but the fact that the condition is more likely 
to occur in people who are run down, aniemic, oi depleted by various dis- 
eases, or m whom there is a condition of stasis of urine due to pressure upon 
the ureter by a tumor or pregnant uterus, oi by constriction of the ureter due 
to adhesions, or m whom the kidney is congested, suggests that here also 
accessory factors play an impoi tant role Why one kidney should be affected 
and not the other is in most cases impossible to say, but it is suggestive that 
in two of this series the kidney affected was markedly displaced, while in 
one case an operation, nephropexy, had been performed a few days pre- 
viously As to the mode of infection, in 6 cases of this series the infection 
was undoubtedly ascending, and m 7 hsematogenous as fai as one could 
tell, m the tuberculous cases 2 weie unquestionably hiematogenous in origin, 
while m the other 4 it was impossible to tell, although clinically the bladder 
symptoms made their appeal ance first However, the weight of evidence 
IS in favor of a hcematogenous origin in the vast majority of cases of tuber- 
culosis of the kidney The study of these cases suggested that if the kidney 
became infected first the bladder as a whole showed fewer lesions than if 
the bladder was affected first and the kidney secondarily 



BACTERIOLOGY OF INPECTIONB OF TEE URINARY TRACT 233 


Krogius has found bacillus coli 6 times in pyelonephritis associated with 
cystitis, while Rovsing found the colon bacillus 19 times in pure culture, 
once with staphylococci and once with streptococci, in 21 cases of pyelitis 
not associated with cystitis, of 11 cases of pyelitis complicated with cystitis 
with ammoniacal urine, in 3 Staphylococcus ameus was found m pure 
culture, in 2 Staphylococcus albus m pure culture, and in 1 associated 
with the Streptococcus pyogenes, onee with the Bacillus pioteus, and in 1 case 
each m pme cultuie, the Bacillus hquefactens, Bacillus longus liquefaciens 
and Saicina flam, and m 1 case the colon bacillus m association with the 
Streptococcus wcw, of 3 cases of pyelitis complicated with cystitis with 
acid urine, in 2 the tubercle bacillus was found, and in 1 the typhoid 
bacillus was found, each in pure culture Melchior, m 5 cases of pure pyelo- 
nephritis m females, found the colon bacillus, the typhoid bacillus, and the 
Streptococcus pyogenes once each m pure culture, and m 2 in males the 
colon bacillus and the Streptococcus pyogenes once each in pure culture 
A comparison between bacteria found m pyelonephritis in women and in 
men shows that about the same bacteria are found m each, but that the 
colon bacillus is unquestionably moie frequent in women Various rare 
parasites have been found in the kidney, and among these may be mentioned 
the Eustrongylus gigas, Distoma hanrnatohium (bilharzia), actmomyces, 
filaria, and echinococcus 

Albarran, TufRer, Schmidt, Aschoff, and Savor have shown the impor- 
tance of the colon bacillus m infections of the upper urinary tract, while 
Melchior has shown that, if the colon bacillus is injected into the bladder 
and trauma produced or retention caused, in addition to the cystitis he could 
produce pyelitis, pyelonephritis, abscess of the kidney, and suppurative 
nephritis, and that in certain cases the colon bacillus was even found in the 
circulating blood The consideration of bacteriuria shows us, however, 
that in a large number of cases the colon bacillus is able to pass through the 
kidney without producing any appieciable harm Von Albeck has recently 
called attention to the frequency with which the colon bacillus is found m 
the urine of pregnant women, and he thinks that the pressure of the preg- 
nant uterus upon the ureter and the consequent stasis of urine is the mam 
cause of the pyelitis met with so frequently m pregnancy 

Bactenuna — This is the condition in which the urine becomes infected 
without any lesion of the urinary tract The epithelium of the urinary tract 
is extremely resistant to infection, as shown not only by numerous clinical 
observations, but by many animal experiments In addition, the normal 
urine possesses very distinct bactericidal properties, as Lehmann, R-ichter, 
Rostoski, and others have shown These investigators have shown that the 
urine is bactericidal to the cholera bacillus and the anthrax bacillus to a 
considerable extent, and to a less extent to the colon, typhoid, and proteus 
bacilli, they all agiee that this property is largely dependent upon the degree 
of acidity which the urine shows 

Whether the normal urine does or does not contain bacteria has always 
been a matter of discussion, many investigators holding that it does not, 
while many others contend that it does The weight of evidence, however, 
certainly points to the belief that the urine of healthy individuals, if obtained 
under careful precautions, contains no bacteria, and m 88 observations on 
healthy human beings the writer did not find bacteria m the urine in any 
case 
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In infectious diseases, however, unquestionably bacteria can be found in 
the urine, as in typhoid fever, in which the bacilli are found in the urine 
in from 20 to 40 per cent of the cases, tuberculosis, where either the tubercle 
bacillus or various cocci have been found, anthrax, plague, and various 
localized infections due to staphylococci or streptococci The fact that 
most observers have found traces of blood and albumin in the urine m asso- 
ciation wnth the bacteria m these cases, and also m experimental injections 
of bacteria mto the blood, suggests that in all probability the bloodvessels 
of the glomeruli undergo certain pathological changes befoie the bacteria 
can penetrate them Nevertheless, according to Orth and Baumgarten the 
kidneys are permeable when lesions cannot be made out by microscopic 
examination, while Biedl and ICraus haie shown that after the injection into 
the blood of various bacteria, within a few moments these same bacteria 
may be found m the uime without blood or albumm It would seem prob- 
able, however, that in the majority of cases the glomerular bloodvessels 
would show slight changes, although m all probability in many cases these 
may be entirely recovered from within a comparatively short period 

In the vast majority of cases of bacteriuria the source of the bacteiia is 
undoubtedly the gastro-intestinal tract, foi it has been shown that even a 
slightly altered intestinal mucous membrane is pervious to bacteria, as a rule, 
ordinary constipation is not enough to allow this permeability, but if it is 
prolonged or associated with lesions of the mucous membranes, even though 
very slight, bacteria may reach the blood oi lymph streams, and be carried 
to the kidney or the bladder, as the case may be, setting up a bacteriuria 
either of renal or of vesical origin 

As to the bactena found m bacteriuria, the colon bacillus is met with in 
the vast majority of cases, but other bacteria have been found, such as the 
typhoid bacillus, various streptococci and staphylococci, sarcina, Bacillus 
lactis aewgenes, and in rare cases even the Bacillus proleiis Whether 
the case remains a pure bacteriuria, or whether an infection of the kidney 
substance, renal pelvis, ureter, bladder, or urethra subsequently appears, 
depends upon the resistance of the patient and the ■\arious factors piedis- 
posmg to infection already consideied 

Conclusions — ^There are certain other questions which should be touched 
upon It IS important to remember that the epithelium of this tract is ex- 
tremely resistant to infection, and that m the vast majority of cases certain 
predisposing factors must be met with before inflammation is set up As 
regards the various modes of entrance of infection in the different inflam- 
mations of the urinary tract, there are certain other points which should be 
mentioned In the first place, it is highly probable that in men spon- 
taneous infection of the bladder from the urethra does not take place, prob- 
ably due to the internal sphincter, while in vomen it unquestionably may 
occur, although in the vast majority of cases instrumentation or some other 
condition which lowers the resisting power of the bladder precedes it In 
the second place, it is perfectly possible for a regurgitant blood stream to 
carry bacteria fiom the urethra to the bladder, and even fiom the bladder to 
the kidney, although these methods of infection must be rare In the third 
place, under very slight pathological conditions of the intestinal tract, bac- 
teria, especially the colon bacillus, may penetrate the intestine and enter the 
blood and lymph streams, to be carried thence to the kidney and bladder 
The question of whether the bacteria, once having reached the blood stream. 
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can penetrate the healthy kidney is still a matter of discussion, but the 
weight of evidence is in favor of the view that in the majority of cases some 
lesion of the kidney, probably of the glomerular epithelium, must be met 
with, although this may be extiemely slight and easily recoveied from 

Another thing not to be forgotten is that many authors, especially m the 
past, have given new names to bacteria, which m reality are but varieties of 
well-known species, while the undoubted tendeney to-day is not to differ- 
entiate bacteria according to very slight and possibly transitory differences, 
but to realize that we may meet slight cultural diffeiences, and that this 
does not necessarily mean that we are dealing with a new group 

As to the constitutional effects of pyelitis, cystitis, etc , these depend largely 
upon the amount of absorption, and this in turn is dependent on the extent 
of injuiy which the epithelial layers have undergone Thus, m acute cys- 
titis there is considerable absoiption, because the superficial cells aie rapidly 
destroyed and the absorption of the poisons foimed is rendered easy, ob- 
viously, if anything prevents the free flow of mine from the lenal pelvis or 
bladder, the chances of absorption are markedly increased In chronic cys- 
titis the constitutional symptoms are less, as a rule, because the covering of 
pus, mucus, etc , over the ulcerated surfaces usually renders absorption 
slight As to the poisons which cause these constitutional effects, the only 
ones carefully studied have been those formed by the colon bacillus m its 
giowth, indol and tvo ptomaines, piitrescine, and cadaveiine, have been 
desciibed 

The use of the agglutination test in diagnosing these infections of the 
urinary tract has been used in a number of instances, although it must be 
remembered that when dealing with the same bacterium agglutination v ill 
only take place with an homologous stiain Of course, in all cases we may 
either use precipitation tests, the thread reaction, Pfeiffer’s phenomenon, or 
the ordinary agglutination test The bacteria m which one or several 
of these tests have been described in connection with urinary infections 
are the colon bacillus, typhoid bacillus. Bacillus lactis aewgenes, tubercle 
bacillus, proteus bacillus, and various streptococci and staphylococci 

Serumtherapy and treatment by vaccination have been used extremely 
rarely m the case of these infections, but it v ould seem that m certain cases, 
notably chronic cases of pyelitis and pyelonephritis, these methods of treat- 
ment should be more extensively tried 
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PYOGENIC INFECTIONS OF THE KIDNEY, URETER, AND 

PERIRENAL TISSUES 

THOMAS R BROWN, M D 

It seems well to consider m one chapter the various pyogenic infections 
of the kidney and its pelvis — pyelitis, pyelonephritis, suppurative nephritis, 
suppurative pyelonephritis, pyelonephiosis, pyonephrosis, abscess of the 
kidney, and empyema of the renal pelvis In the first place, the etiological 
factors are very similar, the same bacteiia maybe the primary cause, and the 
same predisposing factors may prepaie the soil, m the second place, it is 
very difficult to differentiate the various forms of inflammation, as they so 
often occur together, one often causing another and fusing imperceptibly 
into it, in fact, often being but stages of one and the same pathological 
process, while m the third place, any of these may arise by bacteria reaching 
the kidney or its pelvis by any one of the usual three routes — ascending or 
urogenous mfection, metastatic, descending oi hiematogenous infection, or 
infection by continuity from some adjacent focus of inflammation 

Pyelitis signifies an inflammation of the renal pelvis and its calices, pxjelo- 
nephntis, where with this there is associated an inflammation of the kidney 
substance itself, suppuxative pyelonephitis, pyelonephrosis, or surgical 
kidney, a suppurative inflammation of the kidney and its pelvis, associated 
with miliary or with larger abscesses in the kidney substance, and usually 
due to an ascending infection fiom lower portions of the urinary tract, 
suppurative nephntis, an inflammation of the kidney substance, usually 
hiematogenous, traumatic, or by contiguity with the formation of miliary 
abscesses, while if we have one or several abscesses of larger size, usually 
due to the confluence of miliary abscesses, the condition is known as abscess 
of the kidney In all cases of suppuration of the kidney, especially m the 
ascending forms, m which there is constriction of the ureter oi other ob- 
struction to the flow of urine, due to calculus, new-growth, pressure upon the 
ureter, prostatic hypertrophy, etc , we get a pyonephrosis, if the condition 
lasts for any consideiable period, m which there is stagnation of urine and 
pus m the renal pelvis and its calices, causing destructive changes in the 
renal parenchyma and its subsequent conversion in many cases into a pus- 
filled sac, pyonephrosis differing from pyelonephritis merely m the degree 
of distention met with Kuster speaks of this form of pyonephrosis as 
empyema of the renal pelvis, v hile according to this author it is best to con- 
fine the term pyonephrosis to the infected hydronephrosis, under which 
heading this special form of infection will be considered In almost all 
cases m which the renal pelvis is diseased we meet with involvement of 
the ureter and its surrounding tissues, ureteritis and peri-ureteritis, leading 
frequently to subsequent constriction of the ureter and secondary pyo- 
( 236 ) 
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nephrosis, while in cases of inflammation of the kidney substance, especially 
those in which the cortex is most affected, we may have an inflammation of 
the tissues surrounding the kidney, perinephritis, epmephritis, and parane- 
phritis The pyelitis consecutive to inflammations of the kidney substance 
is of minor importance m the majority of cases, although, on the other hand, 
the renal inflammations which follow pyehtis are of very great significance, 
almost always being associated with far more serious symptoms and a 
much worse prognosis than the pyehtis itself This division of the infections 
of the kidney along anatomical lines seems far more satisfactory than one 
based upon etiological factors, as, for instance, the variety of bacteria causing 
the infection or the larious accessoiy etiological factors 

Histoncally, suppuration of the kidneys was recognized by many of the 
older physicians, even by Hippocrates and Galen, but although Aretaeus 
separated the acute from the chronic cases, Hoffman attempted to classify 
the different forms, and Rayei described pyehtis as a separate infection and 
recognized that it was possible for the inflammation to spread upward from 
the renal pelvis, or downward from the kidney substance, nevertheless, it 
was the work of Koch, Traube, Lister, Klebs, and others which ga^e to 
clinicians a proper conception of the various processes, although Virchow’s 
earlier work on metastasis helped much in this recognition It must not be 
forgotten that Pasteur himself suggested that the decomposition of urine 
was due to microorganisms 

It has only been in the last few years, however, that these diseases have 
received much attention, and the literature, especially that devoted to 
autopsy records, abounds in undiagnosed cases, regarded during life as 
cases of malaria, amemia, appendicitis, gallstones, diseases of the bladder, 
etc , or even believed to ha^ e had no disease whatsoever Kapsammer 
collected records of 20,770 autopsies from various Austrian hospitals, where 
the newer diagnostic methods were not employed, and found among these 
750 cases of pyehtis and pyelonephritis, ovei two-thirds of which had not 
been suspected during the life of the patient By careful examination many 
cases of pyehtis can be diagnosed and cured before the kidney substance is 
involved, many cases of infection of the kidney and its pelvis will be avoided 
by the prompt recognition and the appropriate treatment of the antecedent 
causes, surgical interference, if necessary, will be inaugurated early, instead 
of as a last hope, and the mortality figures will be correspondingly lowered 
Many of these cases, especially the suppurative inflammations of the kidney 
substance itself, are in their very nature surgical, and yet m practically all 
It IS the physician who sees them first, and it is his keenness or dulness of 
vision which will be the most potent factor m deciding the outcome 

Etiology — To get a proper conception of the various mflammations of 
the kidney and its pelvis it is absolutely essential to understand the causative 
factors involved, both the primary causes and the accessory factors Prac- 
tically all forms of inflammation of the kidney are due to bacteria, but m 
many cases, probably the majority, other etiological factors must be present 
before infection occurs In certain cases we may have a pyehtis or pyelo- 
nephritis due to various poisons and drugs, or to the toxins produced in 
various diseases The bacteria may reach the kidney or its pelvis bj^ an 
ascending infection from the bladder and ureter, by descending infection 
by the blood stream, by way of the lymphatics or by contiguity from neigh- 
boring organs or tissues or from other portions of the kidney itself, or directly 
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from without by means of penetrating wounds Under normal conditions 
the kidney and its pelvis shows marked resistance to infection, thus, bacteria 
of various kmds have been injected into the circulating blood and into the 
bladder, but no mfection has occuired m many cases unless some trauma 
or impediment to the flow of urine has been aitiflcially produced It is 
also well known that in the course of many infectious diseases bacteria may 
pass through the kidneys without producing any permanent lesion Accord- 
ing to some, Sherrington and others, the glomerular bloodvessels and 
epithelium must be injured before bacteiia can pass through, and this is 
shown by the presence of a trace of albumin and a small amount of blood in 
the mine, although this mjuiy may be purely transitory and easily repaired, 
while, according to Baumgarten, Orth, and others, the kidneys are permeable 
to bacteria when no lesions can be made out with the microscope and when 
there is a complete absence of albumin and red corpuscles m the urine 
The normal urine itself possesses distinct bactericidal properties, this prob- 
ably being due to the acid phosphates present When the resistance of the 
kidney or its pelvis has been loweied, mfection may occur, and we may 
have one or several of the forms of inflammation previously mentioned 
In some cases there is a true lenal bacteriuria, m which the urine becomes 
infected without involvement of the kidney, and contains many bacteria, 
usually colon bacilli, but no pus cells, although, if stasis of urine occuis, or 
the resistance of the kidney is lowered, pyelitis or a lenal mfection may arise 
The degree of infection in the individual case depends unquestionably to 
a certain extent upon the number, vuulence, and character of the invading 
bacteria and then mode of enhance, but far more m the majority of cases 
upon various accessory factors which make the kidney a locii'S minoiis 
reststenhce, be those causes local or general 

Bactenology of Pyelitis, Pyelonephritis, and Suppurative Inflammations of 
the Kidney — A gi eat variety of bacteria has been found in these condi- 
tions, much the same flora, in fact, as that met with m cystitis, although the 
relative frequency of the different species is quite different Among the 
organisms found may be mentioned Staphylococczis pyogenes ameus and 
albus, Sti eptococcus pyogenes, Dzplococcus iiiew hqucfaciens, a urea-decom- 
poswg white staphylococcus, pneumococcus, Bacilhis pioteus vulgans, 
typhoid and colon bacilli, Saicina fiava and alba, diphtheria bacillus, gono- 
coccus, influenza bacillus, and various rare bacteria, the microorganisms 
being usually found m puie culture, although occasionally a mixed mfection 
IS met with In all cases m which the microscope reveals bacteria, but noth- 
ing glows on the ordmaiy media, one should make anaerobic cultuies, or 
at least use special staining reactions, while m all cases m which there is 
any doubt as to the etiology, especially if associated with an acid urme, the 
tubercle bacillus should be carefully looked foi Lenhartz, m SO cases of 
pyelitis and pyelonephritis, most of which developed during or aftei preg- 
nancy, found the colon bacillus 66 times in pure culture, paratyphoid bacillus 

3 times. Bacillus lactis aeiogenes twice. Bacillus pwteus vulgans twice, and 
Friedlander’s pneumobacillus once Von Albeck m 92 cases of pyelitis 
and pyelonephritis m pregnant women found the colon bacillus 76 times 
m pure culture, and 3 times with pyogenic cocci, staphylococci alone 

4 times, and streptocci alone 9 times 

Rovsmg found that the bacteria m men and m women differed somewhat 
thus, m IS cases in women the colon bacillus was found 16 times in pure 
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culture, once with the Sti epiococcus wees, and the Sh eptococcus pyogenes 
aureus once in pure culture, in 14 cases in men the colon bacillus was found 
6 times. Staphylococcus pyogenes aweus twice. Staphylococcus pyogenes 
albus twice. Bacillus liquefaciens once. Bacillus longus liquefaciens once, 
Sarcina flava once — all m puie culture — ^wdiile in one case Staphylococcus 
pyogenes albus and SU epiococcus pyogenes were found, in another Bacillus 
pioteus vulgaiis and staphylococcus In a senes of 14 cases, 13 women 
and 1 man, observed by the writer, m all of which both kidneys were cathe- 
terized separately, the colon bacillus was found 8 times, Bacillus pioteus 
vulgaris 3 times, a white staphjdococcus, which decomposed urea but did 
not liquefy gelatin, tivice, while m one, a case of thirty years’ standing, no 
growth occurred, the bacteria evidently havmg died out In all cases the 
bacteria were found m puie culture Practically all series show the marked 
preponderance of the colon bacillus, although the pus cocci and the Bacillus 
proteus vulgaiis aie also frequently met ivith, this preponderance of the 
colon bacillus being unquestionably more maiked m women than m men 
According to Kustei, the colon bacillus is the cause of the infection in at 
least one-third of the cases of suppuiative nephritis, while Guyon and many 
others have stated that m their experience the colon bacillus is the commonest 
cause of all the infections of the uiinary tract As to the bacteriology of 
bacteriuria, although the colon bacillus is present m the vast majority of 
cases. Bacillus lactis aerogcncs, Staphylococcus pyogenes aureus and albus, 
Streptococcus pyogenes, Bacillus typhosus, sarcina, and even Bacillus pro- 
teus vulgaiis, liaie also been described That the organs and urine of 
absolutely normal individuals are fiee from bacteiia has the weight of author- 
ity, and thus, at the piesent time at least, it is not fair to assume that we 
may have autogenous infections of the kidney Whether the gonococcus 
of itself can cause infection of the kidney is still under discussion, although 
it IS difficult to explain ceitam cases on other grounds Certainly its viru- 
lence is slight, and when the predisposing causes are removed a rapid cure 
occurs m the majority of cases 

Paths of Entry of the Bactena — There are a number of interesting and 
important points involved in considering the various paths of infection m 
these inflammations of the kidney and its pelvis In each case W'e must 
determine whether the infection is hajmatogenous, urogenous, by contiguity, 
or by the medium of a penetrating wound Hwinatogenous or metastatic 
infection may occur in any condition in which bacteria may get mto the 
circulating blood, and thus reach the chief ehmmatory organ of the body, 
the kidney, if these organs are healthy, the bacteria may pass through, doing 
no, or at least only transitory, harm, wdiile if their resistance is lowered, 
whatever be the cause, there is a strong probability of inflammatory changes 
being set up m some portion of the organ In regard to the commonest 
cause of renal infection, the colon bacillus, it has been very definitely shown 
by Posner, Lewin, and others that a pathological intestinal wall is pervious 
to bacteria, and that although ordinary constijiation (from one and a half to 
two days) is not sufficient, longer constipation or surprisingly slight lesions 
of the mucous membranes alloiv the bacteria to enter the circulating blood , 
it has also been shown that the virulence of this bacillus is markedly in- 
creased in diarrhoea and other intestinal diseases, and this probably explains 
why in some cases it does no harm in its transit, while m others it may 
produce all grades of infection from a simple bacteriuria to a suppurative 
pyelonephritis of the most severe type 
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The iirogenous or ascending infection is peculiarly interesting for many 
reasons, especially because infection of the kidney so commonly follows 
that of the bladder, although there is still some question as to exactly how 
this occurs The commonest cause of cystitis unquestionably is instru- 
mentation, the catheter or other instrument often producing tiauma, and 
introducing bacteria xf the technique is fault}', while a study of the bacterial 
flora of the urethra shows that it is quite possible for cystitis to arise fiom 
that source, m men it is improbable that spontaneous infection of the 
bladder from the urethra may occur, but m women spontaneous infection 
from this source is undoubtedly met with 

It IS a moot question whether Petit’s old view that undei normal circum- 
stances no escape of the urine fiom the bladder into the ureters is possible 
because of the oblique couise of the latter in the vesical musculatuie is 
supported by the facts Lewm and Goldschmidt showed that this is not 
so in the case of rabbits, while Guyon and Courtade demonstrated that this 
reflux IS far less likely to occur in dogs in which the bladder muscle is stionger 
Sampson and Young found that considerable distention of the bladder 
in dogs, or in the cadaver, xvas possible wuthout any fluid entering the ureter 
Although Kelly showed a reflux of air from bladder to ureter, nevertheless, 
it IS higlily probable that m the vast majority of cases in health no reflux of 
fluid occurs even v ith considerable distention In case of disease, howev er, 
such a reflux undoubtedly docs occur, while as regards the various ways m 
which infection may reach the kidney after cystitis, this is discussed at length 
m Sampson’s admirable monograph on the subject After first calling 
attention to the mechanism by which the reflux is pi evented under normal 
conditions by the stiucture of the ureters, although cases have been leported 
which seem to be exceptions, lie then shoxved that bacteria may be carried 
from the bladder to the kidney by the general circulation, the vesico-ovario- 
renal anastomosis, the bloodvessels of the ureter (all these being examples 
of hsematogenous infection), the lymphatics, or by the lumen of the uretei, 
which may occur m injuries of the intravesical portion, by extension of the 
inflammatory process, from the bladder along the lumen of the ureter, or 
through its wall — this being the commonest way, by the bacteiia travelling 
up the ureter This is obviously favored by anything which interferes with 
the free floxv of urine, or by a reflux of uiine from the bladder into the ureters 
which may be due to intravesical pressure, leverse peristalsis, or by suction 
of air into the ureters, as when patients are examined m the knee-chest posi- 
tion, “this reflux of urine being considered an etiological factor in the causa- 
tion and maintenance of lenal infection only when the intravesical portion 
of the ureter is diseased, or when some uretei al abnormality exists ” Bond 
suggests that theie may also be a regurgitant mucous stieam xvhich may aid 
somewhat m these ascending infections 

We may unquestionably have direct tiansmission of bacteria by way of 
lymphatics from the colon to the kidney, especially on the right side, where 
the txvo organs are m such close proximity, and this is peculiarly liable to 
occur m cases of nephroptosis 

Whether urogenous or hsematogenous infections of the kidneys are most 
common is undecided, it seems unquestionable that when the renal pelvis 
IS affected first the infection is more likely to be urogenous, although it is 
possible to have an uncomplicated pyelitis of luematogenous origin, while, 
m inflammations beginning in the kidney substance itself, hsematogenous 
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infection is more common In the series of 14 cases of pyelitis and pyelo- 
nephritis the infection was urogenous in 7 cases, hsematogenous m 6, and by 
contiguity in one 

Accessory Etiological Factors — While bacteria are always the primary cause 
except in those rare cases in which inflammatory changes are produced by 
various drugs, poisons, and toxins produced in the course of various dis- 
eases, nevertheless, in most cases other factors are involved without which 
the infection would not take place, although in the case of renal infections 
it IS far more difficult to determine these predisposing causes than m the 
case of infections of the bladder The importance of these accessory factors 
has been shown experimentally as well as clinically, although m the case 
of certain bacteria, especially if very virulent, if present m very large num- 
bers, or if they have the power to decompose urea, thus producing sub- 
stances irritating to the renal pelvis, infection may occur with no adjuvant 
causes 

Most of these accessory factors act either by lessening the general strength 
of the patient, by lowering the resistance of the kidney, by trauma, or by 
causing retention and stasis of the urine Both clinically and experimentally 
the importance of this last factoi has been determined, and stricture and 
encroachment upon the lumen of any portion of the urinary tract are among 
the most potent predisposing factors to the development of infection 

Among the accessory factors may be mentioned Various geneial and 
local infections, such as pyiemia, septicaemia, ulcerative endocarditis, tuber- 
culosis, pneumonia, tonsillar abscess, and many other infections, which not 
only lower the resistance of the patient, but also often furnish the infecting 
bacteria It is even possible that in some of these cases a pyelitis may be 
produced by the toxins formed during the course of the disease, though m the 
great majoritj'- of instances the cftect of these toxins is to lower the resistance 
of the kidney and to prepare it for the invading bacteria In certain severe 
general infections we may get croupous, gangrenous, diphtheritic, and 
hemorrhagic pyelitis and pyelonephritis, although m most cases of infectious 
disease when pyelitis is present it is of the catarrhal variety Marked 
constipation and gasti o-intestinal disease may allow the bacteria to reach the 
kidneys either by the general circulation or by the lymphatics, while a 
distended colon may also easily compress the ureter and tend to produce 
urinary stasis Other factors are calculus, although stone is more likely 
to be caused by pyelitis than the reverse, diseases of the kidney, such as the 
various forms of nephritis, cystitis, this in older people being almost always 
associated with retention, and if long continued almost always leading to 
pyelitis or pyelonephritis, stiictine of the inetei or of the urethra, nariow 
unnai y meatus, and phimosis, these causing retention of urine, and the two 
former frequently causing not only pyelitis and pyelonephritis, but also 
pyonephrosis or empyema of the renal pelvis, wounds of the kidney or its 
pelvis, tiauma, frequently associated with small hemorihages or tears in 
the kidney substance, or in the perineplmc tissues, chronic passive conges- 
tion, some neat -by focus of inflammation, such as acute appendicitis, pelvic 
peritonitis, etc , neph optosis, or floating kidney, unquestionably of impor- 
tance, as the associated congestion and the slight degree of hydronephrosis 
met with in this condition lowers the organ’s resistance, while stasis of 
the urine frequently follows kinking of the ureter, hypei trophy of the pros- 
tate, producing urinary stasis, and also often associated with various forms 
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of renal degeneration, the pressuie of tumor inflammatory exudates, the 
pregnant uterus, and possibly the distended colon upon the ureter, and the 
constriction of the ureter, due to adhesions, or consecutive to wetentis and 
pen-uretentis, ancemia, unhygienic mode of life, or malnutntion, inter- 
current disease, or anything which may lower the general resistance, 
various parasites, such as actinomyces, which may of itself cause pyelitis, 
Eustiongylus gigas, filaiia, echinococcus, bilharzia Tubeiculosis of 
the kidney is sometimes followed by secondary infection with one of the 
pyogenic bacteria, as also paialysis of the bladdei from mjury or disease 
of the spinal cord, etc Gononhoea piobably sometimes causes infection of 
the kidney, but is more often followed by a secondaiy infection due to other 
bacteria The use of instruments may not only produce tiauma, but also 
introduce bacteria Holding wine foi a long period of time voluntanly may 
be a cause Injuries to the i echini or the mucous membrane of any portion 
of the gash o-intestinal tract may allow bacteria to enter the blood stream, and 
cold, possibly by lowering the resistance of the kidney, has been mentioned, 
although it IS questionable whether this is leally a contributory cause 

In any of these cases associated with a marked obstruction to a free flow 
of mine, unless this is lemoved within a short space of time, dilatation of 
all portions of the tract above the obstruction will occur, and an empyema 
of the renal pelvis results, or a pyonephrosis, if theieis a coincident infection 
with injury and ultimate destruction of the renal tissue, unless relief, usually 
surgical, IS obtained This pyonephrosis is very frequent in pregnant and 
puerperal women, and is obviously more likely to occur in uiogenous infec- 
tions 

In the metastatic forms of renal infection the disease is usually bilateial, 
while in the cases due to trauma or to mfection by contiguity, unilateral is 
the rule In ascending or urogenous mfections it is far more often unilateral 
In our senes of 14 cases of pyelitis and pyelonephiitis, 7 of which were uio- 
genous, 6 hfematogenous, and 1 by contiguity, 13 were unilateral, 1 bilateial, 
and of the unilateral the right side was affected in 8, the left side m 5 cases 
Other series give a far greater relative fiequency of involvement of the right 
side than the left, the pioximity of the light kidney to the colon and its tendency 
to descend may have something to do with this increased susceptibility 
In all cases, if the infection has lasted for a long period, there is a tendency 
for the other kidney to become infected usually by way of the bladder, 
although in some cases it is remarkable how long one kidney may remain 
intact with advanced disease of the othei, and even with cystitis In the 
suppuiative inflammations, which come to the suigeon, bilateral infection 
IS more common than unilateral 

As to age, pyelitis and pyelonephritis are met with m children, even m 
very young infants to a considerable extent, although this has only been 
recently recognized, and even now in the majority of cases the proper diag- 
nosis IS not made, girls are more frequently'^ affected than boy's In the aged 
the condition is common, due to the prevalence of many of the accessory 
factors mentioned above The common y'ears are between twenty and 
flfty, that IS, the time when urethral troubles are most common in men, 
genital troubles m women, while it is also common m later life m men due 
to the tendency to enlargement of the prostate, and associated cystitis with 
retention Senator has found that py'ehtis and py'elonephritis are slightly 
more common m males, but the writer’s experience has been the reverse 
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Infections of the kidney and of its pelvis in 'pregnancy are of great impor- 
tance Von Albeck, in 7648 cases m Meyer’s clinic, found pyuria in 392, 
and in 52 of these, that is, 14 per cent , there were signs which pointed to 
pyelitis or pyelonephiitis Lohlein and Olshausen have shown that the 
ureters are always dilated m women dying m labor, the dilatation being above 
the superior strait Opitz has observed 84 cases during pregnancy and the 
puerpenum, while Swift, who collected 41 cases, found that the right side 
was involved 37 times, the left side 4 times, and that of the 29 women in 
which the information was obtained, 15 were piimiparous, 14 multiparous 

Pathological Anatomy — Pyelitis — The typical pyelitis is that met 
with in ascending or urogenous infections, while that consecutive to renal 
mflammation is not likely to be so severe or to show such marked pathological 
changes In ascending pyelitis the pelvis of the kidney shows a most vari- 
able picture, according to the type of infection, its duration, its virulence, 
and with what accessory .factors it is associated The pelvis may not be 
dilated at all, may be slightly or moderately so, or if a constriction or obstruc- 
tion occurs below the pelvis, if peisisting for some time, there may be an 
extreme grade of distention The urine in mild acute cases may be slightly 
cloudy, the cloud consisting of pus cells, mucus, a few epithelial cells, red 
blood cells and bacteria, usually not offensive if the bacteria do not decom- 
pose urea, but of ammoniacal or offensive odor, with a much thicker deposit, 
consisting m addition to the elements mentioned above of phosphates and 
oxalates of calcium and magnesium and a laiger amount of mucus, if the 
infection be due to a urea-decomposing microorganism The condition 
IS usually unilateral, and even when the bladdei is the primary source of 
infection it is surprising for how long a time in many cases one kidney alone 
may be affected The exact cause of this is usually difficult to determine, 
although it IS probably some local condition of the affected kidney which 
tends to lower its resistance, if the pelves of both kidneys aie affected one 
IS usually far more so than the other 

Acute catanhal pyelitis gives the typical picture of an acute mflammation, 
the mucous membrane is congested, swollen, and hj^ersemic, while on its 
surface may be seen red blood cells, pus cells, a few desquamated epithelial 
cells, mucus and bacteria in greater or less amounts, phosphate and oxalate 
crystals if the urine has been rendered alkaline, and even bits of calculus, 
if that happens to be the predisposing cause The bacteria are often 
agglutinated masses, and these may be the nucleus around which a stone 
may form, although this is almost exclusively confined to the alkaline infec- 
tions Occasionally the blood is present m larger amount, due to trauma, the 
effect of certain toxmes, to some peculiarity of the blood, or to an mcreased 
permeability of the bloodvessel wall, we may have ecchymoses and punc- 
tiform hemorihages m the mucous membrane, and the fluid in the pelvis 
may be markedly bloody (hemorrhagic pyelitis) The submucous tissue is 
frequently involved, and may be swollen, oedematous, infiltrated, or hyper- 
^mic In the most intense forms portions of the mucous membrane may 
become ulcerated, necrotic, or gangrenous, while the rest of the mucous 
membrane is very red, swollen, and infiltrated, with marked inflammatory 
changes in the submucous tissue Ulceration and necrosis of the mucous 
membrane are by no means so common in the acute as in the chronic forms 
of pjehtis, although in both they are more likely to occur when the infecting 
microorganisms have the power to decompose urea. 
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Chomc Pijehtis— In this the picture is quite different, tlie mucous 
membrane is brownish or grayish-red in color, discolored spots frequently 
mark the remains of old hemorrhages, the mucous membrane is frequently 
pigmented and practically always markedly thickened, while the veins aie 
enlarged and tortuous The covering of the mucous membrane is markedly 
dependent upon the nature of the mfection, and especially upon whether the 
urine is acid or alkaline In acid infections the mucous membrane is coveied 
with a layer, often quite thin, and very thick only in a small proportion of 
the cases, consisting of mucus, epithelial cells, pus cells, usually a few led 
blood cells, many bacteria often in clumps, and sometimes deposits of ciystals 
of uric acid and urates, while m the case of the alkalme infections the coating 
IS much thicker, as a rule, usually mucopurulent, with a foul odor, with 
phosphate and oxalate crystals embedded m it The submucosa and 
often the entire wall of the pelvis are cedematous, or mfiltrated with serum, 
pus, and bacteria The contents of the pelvis may, even m chronic cases, 
especially those due to the colon bacillus, be simply a slightly cloudy fluid 
with no offensive odor, but m severe cases, especially of allcalme infections, 
the contents consist of a milky or a thick, purulent fluid, usually foul m odor, 
which sometimes contains mortar-hke or puttjf-lilvc masses, due to the inspis- 
sation and calcification of the pus Ulceration is much more common 
than m acute pyelitis, and this is peculiarly so in those cases in which the 
urine shows ammoniacal decomposition The ulceis aie often very deep, 
and may m rare instances even perforate into the neighboiing organs and 
tissues, especially the pararenal fat, leading to bmiowing abscesses which 
may discliaige externally or into a neighboiing viscus, the fistulie usually 
being very persistent The mucous membrane may be thinner, oi may 
show definite scars, which are the remains of old, healed ulcers 

Various forms have been described, thus, we have qangrenous fyclihs, 
not uncommon m chronic cases with maiked ammoniacal decomposition 
of the urine, or in certain very intense infections, cystic pyelitis, m which 
small cysts, sometimes even micioscopic in size, aie found m the mucous 
membrane, filled with serum or gelatinous material, and sometimes asso- 
ciated with a similar condition of the ureteral mucous membrane — cystic 
ureteritis , cases m which the mucous membrane maybe conveited into shining, 
white scales, due to cholesteatomatous changes, while occasionally we may 
also get cartilaginous and calcific changes in the mucous membrane, gianvlai 
pyelitis, in winch solid granules lesembling lymphoid nodules project from the 
surface of the mucous membiane into the cavity of the renal pelvis, pseiido- 
membmnom pyelitis, in which there are large shreds made up of fibiin, pus 
cells, and bacteria, which are sometimes discharged m the urine, and fih inoiis, 
croupous, or diphtliei itic pyelitis 

In cases of pyelitis consecutive to suppurative nephritis the pelvis is less 
likely to be seriously involved than m ascending infections, while in the latter 
case all stages of the cysto-uretero-pyelonephritis may be of maiked severity 
The substances produced by the ammoniacal decomposition of the mine are 
peculiarly destructive to the mucous membrane, and it is consequently m 
this class of cases that the most severe forms of pyelitis are found 

The coriesponding uretei is usually involved in cases of ascending pyelitis, 
although m rare instances it may be entirely normal, although the bladder 
below and the renal pelvis above are markedly diseased It is often affected 
along its entire course, while especially important aie the changes about 
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the ureteral openings into the bladder, the orifice may be dilated and sur- 
rounded by a markedly congested mucous membrane, or it may have a 
punched-out appearance, with induration and congestion of the surrounding 
tissues, very suggestive of an ascending infection according to some, or 
it may be dilated, with dark-red mucous membrane between the lips and 
deep injection of the surface along the line of the ureter, significant of de- 
scending ureteritis, according to other obsem^ers While these descriptions 
are unquestionably too schematic, neveitheless, a diseased condition of the 
mouth of the ureter is one of the most important diagnostic signs of renal 
infection The mucous membrane of the ureter may be chiefly affected 
(internal uictentis), oi the suiioundmg connective and fatty tissue may also 
be involved (external nretentis or peii-uretentis) Consecutive to these the 
ureter is dilated m some places, constricted m others, with marked thicken- 
ing of the walls if peri-ureteritis is piesent, m which case it is also often 
adherent to the surrounding tissues, while m some cases complete closure 
of the lumen may be found The changes in the ureteral mucous mem- 
brane aie of the same character as those in the mucous membrane of the 
renal pelvis The changes m the ureter are much more common m 
ascending infections, although frequently met with m the descending type 
of disease, often m the latter case only the upper portion of the ureter is 
involved 

If there is obstruction in the ureter, or even in the urethra, we will get 
stasis of uiine, and first distention of the pelvis, then of the cahces, the 
papillie becoming flattened and showing atrophic changes, as the process 
advances, the pelvis becomes more and more dilated at the expense of the 
renal tissue, until finally, if the obstruction is not removed, the entire kidney 
may be destroyed and converted into a large pus sac — and thus we may 
get varying grades of pyoncphosu or empyema of the renal pelvis, or even 
liydionephiosis, if the infection has died out, and the pus becomes absorbed 
Sloughing of the cahces, or even of the entire pelvis, may occur if the blood 
supply IS markedly affected by the pressure of the fluid m the pelvis, or if 
the toxmes are especially powerful Foci of suppuiation and inflammatory 
changes are met with in that part of the kidney not already destroyed, 
while fiequently we have in one and the same picture the pathological 
changes characteiistic of pyelitis, pyelonephritis, and pyonephrosis, the 
kidney tissue often shows areas of suppuration of greater or less size, and in 
these abscesses, which, as a rule, are filled with creamy or bloody pus, are 
found bits of neciotic tissue, phosphatic crystals, and material resembling 
sand and giavel The distention of the cahces is sometimes extremely 
maiked, while the opening into the pelvis is often very narrow, and m some 
cases entirely closed The kidney may be converted into one large abscess, 
or into a series of smaller abscesses separated by remains of the connective 
tissue, or may be converted into a fatty mass, often still containing a few 
pus cavities The pus may become inspissated, calcified, or converted into 
a serous fluid by absorption If the process extends through the kidney 
we may find inflammation of the capsule both fibrous and fatty, sometimes 
associated with abscess formation The gradual dilatation of the pelvis 
and the cahces, with papillary flattening, and subsequent atrophy and de- 
struction of the kidney substance, the medulla being affected first and the 
cortex afterward, is peculiar to ascending pyonephrosis, while m the descend- 
ing form the ureters are less likely to be affected and the cortex shows earlier 
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changes, in both cases the vessels in the pedicle are often of surprisingly 
small size 

Besides the pressure changes, the kidney may be markedly involved by an 
extension of the infection, and we may get a chrome interstitial nephritis, 
suppurative pyelonephritis, the pyonephritic changes just described, or 
abscess of the kidney If the pyelitis is not associated with involvement 
of the kidney, there is usually no hj'pertrophy of the other organ, while such 
a compensatory change, if it does occur, suggests very strongly that the renal 
substance has become involved m the inflammatory process 

Ascendmg Pyelonephntis — In ceitain cases it is surprising for how long 
a period of time the pyelitis may exist without involving the kidney substance 
itself, on the other hand, quite early in some cases, and in the majority 
of cases after a certain length of time, such involvement does occur The 
bacteiia usually invade the collecting and the urimferous tubules, and the 
inflammation usually starts from these as a centre, bacteria may penetrate 
into the lymph spaces and interstitial tissue, and we may find scattered 
throughout the kidney, especially the medulla, although the cortex is also 
often involved, little areas of suppuration, which subsequently coalesce 
into abscesses of greater size with associated destruction of the surrounding 
paienchyma Frequently, as an evidence of the extension of the infection, 
grayish lines are seen radiating from the points of the papillie tlirough the 
medulla, and sometimes even through the cortex, microscopically these are 
made up of masses of pus cells and bacteria, in the early stages red spots 
and lines are seen representing the hyperiemic stage ot inflammation The 
kidney is usually larger than noimal, and is often soft, while if the process 
IS extensive we find abscesses of vaiious size, usually with a fairly thick 
surrounding sac and m which septa are sometimes seen These abscesses 
may become encapsulated, or absorbed with subsequent contraction of the 
kidney, may become cyst-like m nature, may undergo calcific changes, or 
the pus may become thickened and somewhat changed, so that the abscesses 
are represented by thick, putty-like masses Microscopically the affected 
tubular epithelium shows the usual inflammatory changes, becoming turbid 
and swollen, and finally disintegrating, fatty changes may occur, and some- 
times proliferation takes place We may see masses of bacteria m the 
collecting and urimferous tubules, the lymph spaces, the inteistitial tissue, 
and even thioughout the kidney substance accoidmg to the duration and 
character of the infection In the early stages, especially m the medulla and 
about the glomeruli, we find areas infiltrated with pus cells, surrounding a 
mass of bacteria, and when these areas soften we find miliary abscesses, 
which m turn may coalesce, forming abscesses of greater and greater size 
In all cases of ascending pyelonephritis the medullary portion of the kidney 
is usually affected earlier than the coi tical, and to a greater extent 

Chronic interstitial nephiitis is a quite frequent sequel of pyelitis, the 
interstitial inflammation secondary to the infection of the renal pelvis 
leading finally to contraction of the kidney The connective tissue pro- 
liferation is seen as much m the medulla as in the cortex, while macro- 
scopically the kidney is small and thickened, the capsule, as a rule, not 
adherent, the parenchyma diminished, and the renal pelvis and often also 
the upper portion of the ureter dilated 

It IS very common to meet many of these pathological conditions in the 
same case, distention of the renal pelvis and calices, abscesses in the kidney 
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of greater or less size, destructive changes in the renal parenchyma, prolifera- 
tion with subsequent contraction of the mterstitial connective tissue, pyo- 
nephrosis or empyema of the renal pelvis, interstitial and parenchymatous 
nephritis, processes tending touard healing, ureteritis and peri-ureteritis, 
paranephritis and perinephritis may occur m various combinations, although 
usually one especial process dominates the individual case If suppuration 
has been present for a considerable period of time, we may have amyloid 
degeneration of the kidneys or of other organs, while m some cases the 
renal suppuration may be the starting point of pyaemia or septicaemia, and 
m addition we may have extension of the suppuration, either by contiguity 
or metastasis Compensatory hypertrophy of the intact kidney, if the condi- 
tion IS unilateral, or of the unaffected portions of the kidney is likely to occur 
when the process has been associated with a certain amount of destruction of 
the kidney substance, while m some cases cardiac hypertrophy may also 
occur 

Haematogenous Infections — In these the condition is far more likely to 
be bilateral than unilateral We may find a puie pyelitis with practically 
the picture already described due to metastasis, but m the majority of 
cases the pyelitis met with m descending infections either arises simultane- 
ously with the infection of the kidney itself, or is a duect sequel to it, m 
some cases the cortex and pelvis may be involved at the same time, while 
in others the process is localized first, and often for a considerable time m 
the kidney substance alone Aieas of hyperiemia are followed by suppura- 
tion and abscess formation, with masses of bacteria as the causative factor, 
but unlike the ascending infections the bacteria are more likely to be found 
in and about the bloodvessels, and the coitex is more likely to be primarily 
involved In the infected area the epithelial cells show the usual inflam- 
matory and degeneiative changes, while bacteria, besides being seen m the 
bloodvessels, may be found in the interstitial connective tissue, setting up 
degenerative and pioliferative changes and the formation of aieas of sup- 
puration which subsequently soften and become abscesses, these, m turn, 
frequently coalescing into abscesses of large size The organ is usually 
swollen and of a rather mottled appearance, the little abscesses being 
easily seen through the capsule, which is peculiarly liable to become adheient 
Due to the distiibution of the bloodvessels we sometimes find that the areas 
affected become wedge-shaped, with the point directed toward the centre of 
the organ When the process becomes chronic the abscesses, more likely 
to be found m the cortex, become larger and give a rough appearance to 
the surface of the kidney, while the changes m the medulla, although similar 
m nature, are neither so marked noi distributed with such regularity as in 
the case of the cortex It is not uncommon to find bacterial emboli m the 
bloodvessels 

The abscesses m hEcmatogenous infections are not likely to be as large as 
those of urogenous origin, but about them are seen the same inflammatory 
and atrophic changes The abscesses, whether small or large, contain pus 
cells, red blood cells, bacteiia, shreds of necrotic tissues, epithelial cells, 
showing various stages of degeneration, and may undergo absorption, 
calcification, or the other changes before described If these abscesses are 
found m the neighborhood of the tubules, rupture may occur and the urine 
show a sudden and marked change m composition, often of great diag- 
nostic importance By this form of invasion, by direct extension, or by a 
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simultaneous infection through the bloodvessels, an associated or secondary 
pyelitis may arise 

As m the case of the ascending infections, the picture is likely to be a 
diversified one Suppurative nephiitis with the formation of kidney ab- 
scesses, interstitial and paienchymatous nephiitis, pressure atrophy of the 
kidney, pyelitis, and ureteritis may Often all be found m association, while 
involvement of the fibrous and fatty capsule is peculiarly likely to occur m 
descending infections, and other oigans and tissues may be involved by con- 
tiguity or metastasis If the causative factor is lemoved, an attempt at heal- 
ing may occur, the abscesses may become encapsulated, or may undergo 
calcific or fatty changes In all cases of unilateral inflammation, hyper- 
trophy of the healthy kidney occurs, if the process has lasted any length of 
time, while m the case of involvement of both kidneys regenerative changes 
are found m the portions not affected by the disease There is always in the 
unilateral cases a tendency for the other kidney to be affected, usually by 
way of the bladder 

Traumatic Infections — In these cases we meet, accoiding to the nature of 
the wound and the character of the invading microorganism, either small, 
localized foci of inflammation surrounding the hemorrhages due to the 
injury, or larger abscesses filled with pus, necrotic tissue, bacteiia, etc, 
with marked destruction of the renal tissue, in the most severe types the entiie 
organ may be destroyed, and the suppurative process may involve the renal 
pelvis, the fibrous and fatty capsules, and the retrorenal fat The small, 
localized areas of suppuration may subsequently coalesce into abscesses 
of larger size, and about them the epithelial cells and interstitial connective 
tissue undergo similar changes to those described m pyelonephritis The 
abscesses may burrow along fistulous paths, and reach the surface of some 
neighboiing or even far distant viscus, the frequently associated involve- 
ment of the paranephric fat rendering this comparatively easy, the abscesses 
may rupture directly into the renal pelvis, causing a pyelitis, they may give 
rise to pyiemia or septicaemia, or they may set up metastatic inflammations 
m other organs, a possibility in the case of all forms of renal suppuration 

Infections by Oontigmty — In these the picture is much the same as the 
preceding one except that the extravasations of blood, the laceration of the 
kidney substance, and the other signs peculiar to the injury are lacking 
As regards healing, by far the most favorable prognosis is found in traumatic 
infections of mild extent 

In any form of renal inflammation, whenever the inflammatory process 
reaches the surface of the kidney, perinephritis with adhesions between the 
kidney and its capsule is likely to occur, and from this source the inflamma- 
tion frequently spreads to the fatty capsule, and the retrorenal fat 

Symptoms — hlany cases of pyogenic infection of the kidney and of its 
pelvis are peculiarly devoid of chaiacteristic symptoms, although careful 
examination, especially of the urine, should throw light on a considerable 
proportion The symptoms may be practically wanting altogether, or they 
may be so vague and mdeflnite as to be regarded as due to some other cause 
It IS a good rule that m every case of doubtful etiology, especially if asso- 
ciated with slight pain or sensitiveness in the back or either flank, with vague 
febrile symptoms, or with constitutional disturbances without definite cause, 
a careful urine examination should be made, with the use of the cystoscope, 
and the ureteral catheter, if the urinary findings seem to warrant it Urmary 
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examinations are peculiarly valuable in the case of infants and children when 
the symptoms are especially vague and confusing, and in whom the vast 
ma3ority of cases unquestionably go unrecognized 

In many cases of renal infection the onset is very insidious, the pain never 
acute, the fever never high, while in others the disease may be ushered in 
by most violent symptoms, seveie pain, chills, and high temperature, severe 
constitutional disturbances, etc , m all cases the symptoms are very dependent 
upon the primary disease, the symptoms of which m many cases may abso- 
lutely dominate the picture, as, for example, m many cases of pyelitis during 
the acute infectious diseases, pyelitis secondary to cystitis, vesical paralysis, 
gonorrhoea, prostatic hypertrophy, etc , and in many cases of descending 
infection, especially when the kidney involvement is secondary to pyiemia, 
septiciemia, or ulceiative endocarditis In pyelitis associated with calculus, 
and after vaiious iriitatmg drugs, the symptoms are more likely to be charac- 
teristic Pyelitis may last foi years with practically no symptoms, although, 
even m those of most chronic course, a careful history usually elicits some 
suggestive symptoms, such as slight soreness, occasional slight febrile 
attacks with no apparent cause, and slight urinary abnormalities 

In acute pyehtis we may have the usual symptoms of an acute inflammation, 
fever, chills, constitutional disturbances, etc , while in the chronic form acute 
exacerbations are frequently met with, the symptoms usually resembling 
those of an acute attack, while between the attacks the symptoms may have 
entirely disappeared or become very slight It is not at all uncommon for 
the acute cases and the exaceibations of the chronic cases to be regarded as 
appendicitis, while mild types of the disease are frequently regarded as 
lumbago 

It is often most difficult to determine when a pyelitis goes over into a pyelo- 
nephritis, for even the latter process may last for years without any striking 
symptoms Usually, however, involvement of the kidney substance is 
associated with a marked increase in the severity of the symptoms, the 
local and especially the constitutional, while if both kidneys are involved 
very gra^ e symptoms may supervene In acute pyelitis and pyelonephritis 
death may occur quickly, or the patient may gradually wear out, the terminal 
symptoms being sometimes due to general toxremia, other times to uriemia 
or ammoniiEmia, the symptoms may suddenly or gradually disappear and 
a cure take place, the acute may pass into a chronic inflammation, or the 
condition may be chronic in character from its incipiency 

In many cases of suppurative nephitis there is a complete absence of 
symptoms, the manifestations of the primary disease completely overshadow- 
ing the renal manifestations, this being especially so in the suppurative 
nephritis with metastatic miliary abscesses met with as a sequel to pyaemia, 
septicaemia, etc , even the cystitis, which is secondary to this form of renal 
infection, often gives veiy mild symptoms In the traumatic renal suppura- 
tions and those in which the kidney is suddenly affected by metastasis from 
some local focus of infection, the symptoms, as a rule, are more definite, 
while m those cases infected by direct extension from some adjoining 
focus, the symptoms of the primary disease are likely to predominate 
In abscess sudden rupture may complicate the picture, the symptoms either 
becoming more or less severe, or even disappearing altogether, according to 
where the rupture occurs 

In pyoncplnosis the clinical symptoms are most variable according to 
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the etiology, they may be veiy slight if drainage is good, while in this case, 
as in the case of all other renal suppurations, any condition which produces 
obstruction to the flow of urine usually causes a sudden exacerbation of 
symptoms 

During pregnancy and the puerperium we should always keep in mind the 
possibility of bladder and renal infections, and here as in other forms of 
pyelitis, pyelonephiitis, and renal sujipuration, the presence of leukocytosis 
sometimes aids m the diagnosis 

The main symptoms of the pyogenic infections of the kidney and its pelvis 
are changes m the urine, pain, swelling, and constitutional distuibances, 
and these will be considered m order 

Unne — ^The changes m the urine are most impoitant, but although the 
picture may be suggestive even m voided specimens, nevertheless it is 
essential to examine catheteiized specimens, and, if necessary, even to obtain 
specimens from the kidneys sepaiately by ureteral catheterization In 
many of the cases the patients themselves have noted urinary symptoms, 
and pain, increased frequency, and other symptoms may call the patient’s 
attention for the first time to the urinary tract, although obviously these 
symptoms may be entirely referable to the bladder If ureteral catheteriza- 
tion IS done, it is important to watch the rate of flow, normally this is drop 
by drop, while in cases of pyonephrosis and hydronephrosis and pyo-ureter 
and hydro-ureter the flow is in a steady stieam until the ureter or pelvis 
IS emptied, after w'hich the flow is usually very sluggish In all cases it is 
wise to make many examinations of the urme, both morning and evening 
specimens, for it is not at all uncommon m various infections for the urine 
to be absolutely normal for a considerable period, as, for example, after 
occlusion of the ureter on the diseased side by stone, mucus, blood, pus, etc 
When the bladder is infected it is especially important to obtain separate 
specimens from each kidney, although it is necessaiy to be very caieful so 
as not to introduce infection 

Amuria sometimes occurs m lenal infections, as after tiauma with reflex 
inhibition of the other kidney, here often pieceded by transient hsematuria, 
in cases of obstruction due to stone, fibrin, pus, mucus, bits of tissue, etc , 
when the othei kidney is similarly affected, or m very severe infections m 
which either or both sides are involved, or only one involved but the function 
of the other leflexly suspended, oi wdien one kidney has been removed and 
the remaining kidney is diseased 

Because of changes in the virulence of the infection and m the predisposing 
factors, the anuria or ohguna due to the causes just mentioned, the possi- 
bility of complications arising, as, for instance, the sudden rupturing of an 
abscess into the pelvis of the kidney or the ureter, the urinary picture is 
frequently changing, and these alternations in the character of the urine, in 
its pus and albumin content, in its reaction and specific gravitv, in the amount 
voided in the unit of time, are of extreme importance m aiding us to reach 
a proper conception of the underlying piocess 

In acute pyehtis the amount is usually diminished, sometimes there is 
complete anuria due to the severity of the infection, the mvolvement of both 
kidneys, or to the stoppage of one ureter and the leflex ihhibition of the other 
kidney There is usually %nci eased fiequenci) of urination, sometimes 
with pain or burning, even ■when the bladder is not involved , the specific 
gravity is usually increased, the reaction is usually acid, but may be neutral 
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or alkaline, according to the peculiarities of the invading bacteria In 
infections with colon and typhoid bacilli it is always acid, in fact, in certain 
cases its acidity is definitely increased, albumin is usually present, often in 
moderate amount, due partly to the pus and red blood cells present, partly 
to the effect of the f evei and toxins According to most observers, the amount 
of albumin m uncomplicated pyelitis, whether acute or chronic, can be entuely 
accounted for by the pus and blood, personal observations, on the other hand, 
have seemed to show that even when there is no involvement of the kidney 
the albumin is present in greater amount than can be thus accounted for, 
and this relatively greater quantity of albumin is a useful means of differ- 
entiating pyelitis from cystitis with the same grade of pyuria, Rosenfeld 
reaching the same conclusions, the involvement of the kidney usually pro- 
duces an increase in the amount of albumin Microscopically pus cells, 
red blood cells, epithelial cells, mucus, sometimes fibrin, and in all cases 
numbers of bacteria, sometimes actively motile, are found In case of 
hemorrhagic pyelitis, red blood corpuscles are present m large amount, 
in a few cases a marked tendency of the pus cells to active pseudopodic 
movements is seen, probably due to the effect of the toxins upon them 
If the bacteria cause alkaline decomposition of the urine, the odor may be 
ammoniacal and the mucopus thick and ropy, with phosphate and oxalate 
crystals embedded in it 

In clitomc pyehhs and ascending pyelonepliniis the urinary changes 
have been studied more carefully than m any other form of renal infection 
The amount is usually mci eased, although oliguria, and occasionally anuria, 
are met with m the acute exacerbations, several liters are sometimes passed 
daily, while in personally observed cases the average amount was 2200 cc 
Polyuria may be constant or intermittent, the latter being more common with 
oliguria during the acute exacerbations 

In chronic pyelonephntis the urine may be increased or normal in amount, 
as m pyelitis, although if both kidneys are involved oliguria is the rule 
The specific gravity is usually low, varying with the amount passed, although 
high in the exacerbations The color is usually light yellow, although it 
may be dark red m the exacerbations The odor is usually slight unless in 
alkaline infections, when it is often ammoniacal, especially if the bladder is 
also involved, it may be very foul in gangrenous pyelitis The reaction 
depends upon the variety of the bacteria, the pus cocci usually lessen the 
acidity, but generally slowly, so that the urine may be either less acid than 
usual, neutial, or sometimes alkaline The reaction of the voided specimens 
in alkaline mfections may be either acid, although, of course, less so than 
normal, or alkaline, accoiding to the type of the infection and whether the 
bladder is also involved Whenever the mine is alkaline it is always well to 
deteimme whether the patient is taking alkalies by mouth The peicentage 
of urea is usually low, due to the polyuria, the tvmnty-four-hour amount, 
however, is often normal, except when both kidneys are involved Albumin, 
consisting of a mixture of serum albumin and nucleo-albumin, is always 
present, in pyelonephritis the amount of albumin is dependent upon the 
degree of renal involvement, although in many cases it is absolutely 
impossible to determine from the albumin, or, in fact, from any other 
urmary findings, whether we are dealing with a case of pyelitis or 
pyelonephritis 

It is important to determine the amount of the sediment, as by its increase 
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or decrease we can tell something about the course of the disease and the 
effect of treatment Immediately after being passed, the urine is usually 
cloudy, due to bacteria and pus cells, and the sudden disappearance of this 
cloudiness is very suggestive of stoppage of the ureter on the diseased side 
The sediment is usually thicker in alkaline infections, especially if the 
bladder is also involved, while larely we can see bits of kidney substance or 
particles of stone, the lattei sinking to the bottom as a fine black debris, 
especially m kidney washings from the ureteral catheter 
The microscopic examination is most important Piw cells are practically 
always seen m greater or less amount, often m clumps, sometimes markedly 
degenerated, showing fatty changes, etc , as in alkaline infections, while 
according to some their crenations suggest a kidney origin, whieli view is 
probably wrong The pus cells may be counted with the luematocytometer, 
which may aid in determining whether the condition is getting better or worse 
Red blood cells are usually present m small amounts, except m those cases 
associated with stone, new-growth, or tuberculosis The red blood cells 
and pus cells may appear as definite casts B'lis of lenal tissue, although 
very rare, are important in showing kidney involvement The long-tailed 
or caudate transitional cells m a tile-like arrangement, which used to be con- 
sidered diagnostic of pyelitis, are m reality not so, as they are met with in 
the lower layers of the epithelium of the bladdei and ureter, their predomi- 
nance with absence of the characteristic flat cells from the bladder would 
be somewhat suggestive of pyelitis, although never diagnostic Bacteria 
are always present, often in clumps, sometimes in casts, the latter especially 
in pyelonephritis The vaiious formed elements and especially the bacteria 
may be maikedly in ci eased during the acute exacerbations of the disease 
Hyaline, granular, and epithelial casts are found in certain cases of pyelo- 
nephritis, but they aie not at all constant, and casts from the prostate may 
piove confusing in this connection Among other substances which have 
been found are casts of the renal pelvis, bits of necrotic tissue, bits of neo- 
plasm, if this happens to be the primary cause of pyelitis, poitions of cal- 
culus, cheesy moulds of the renal pelvis, casts of the ureter, and in alkaline 
infections, phosphate and oxalate crystals and amorphous phosphates, in 
acid infections sometimes uric acid crystals and amorphous urates 

In suppurative nephitis and lenal abscess there is usually neither increased 
frequency nor pain on micturition, the mine may be normal as to its amount 
and character, as, for instance, when the process is localized in the cortex 
and not in close connection with the tubules, or in encapsulated abscess 
The passage of bits of renal tissue, although \ ery rare, is an important aid to 
diagnosis In all cases m which both kidneys are considerably involved, 
or the kidney which is not affected is not functioning properly, the quantity 
IS diminished, the urine may contain blood and pus cells, lenal epithelial 
cells, all forms of casts, including pus and bacterial casts, if there is much 
involvement of the kidney tissue near the tubules The sudden appearance 
of a large amount of pus is very suggestive of an abscess rupturing into the 
renal pelvis, and is often accompanied by marked improvement m the 
symptoms and a lessening m the swelling In suppurative nephritis and 
descending pyelonephritis the bladder is not so likely to be markedly affected 
as in the ascending forms In miliary metastatic abscesses of the kidney 
secondary to general infections the urine often shows neither pus cells nor 
red blood cells, and if present they are usually found m very small numbers. 
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a careful examination generally reveals bacteria, while the amount of urine 
IS usually diminished, due to the primary process 

Traumatic nephritis often begins with a transient hsematuria followed 
by anuria The subsequent character of the urine depends on the site of 
the inflammation and its course, the urine maj be absolutely unchanged, 
as when the abscess is discharging externally or is completely encapsulated, 
or we have the urinary picture of a suppurative nephritis or a pyelonephritis 
Practically the same urinary findings, barring the initial heematuria and 
anuria, are seen m infections by contiguity Pyoneph osis, if closed, may 
have normal urine, while if open there is alwajs pyuria, although it may 
cease temporarily or permanently, as when obstruction occurs or the kidney 
becomes completely destroyed The flow of uiine through the ureteral 
catheter m pyonephrosis is veiy characteristic — a steady flow until the pelvis 
IS emptied, and then a sluggish stream In bactenuna the urinary symp- 
toms are usually ml, although occasionally w^e find increased frequency 
and some burning on micturition, possibly due to an excess of acid caused 
by the growth of the bacteria In pure bactenuna the urine contains no 
pus cells, but myriads of bacteria, usually colon bacilli 

In the urinary findings are by far the most important symptoms of renal 
mfection, although even these may be most misleading, the urine may be 
normal, due to stoppage of flow from the diseased kidney, or because the 
process is not closely connected with the unniferous tubules, the urinary 
findings of the cystitis so frequently associated with pyelitis and pyelo- 
nephritis may markedly complicate matters, and the pyuria may not arise 
from the urinary tract at all, but from some focus of suppuration elsev here 
opening into the renal pelvis, ureter, oi bladder, as appendicular abscess, 
pyosalpinx, etc 

Pain — Pain, sensitiveness to pressure, or a feeling of pressure or fulness, 
IS often the first symptom that suggests any renal trouble, and if present 
it IS a most valuable sign, although fiequently absent, as, for instance, m some 
cases of pyelitis and pyelonephritis, m metastatic miliary abscesses, in 
long encapsulated abscesses, and in certain cases of suppurative nephritis 
and pyonephrosis In pyelitis and pyelonephritis there may be constant 
pain or sensitiveness to pressure, or these symptoms may only be present 
during acute exacerbations , in our series, pain, a feeling of pressure or weight, 
a girdle sensation, or sensitiveness to pressure was present in more than 
75 per cent of the cases, although in many instances slight and only elicited 
by careful questioning Pam is usually more marked with stone, although in 
pyelitis alone the pain may be so severe, due to plugging of the ureter, that 
we may have a typical renal colic, which can only be differentiated from stone 
by the use of the a-rays, the wax-tipped catheter, or at operation In acute 
pyelitis and in exacerbations of the chionic foim the pain and sensitneness 
are usually more marked, and sometimes very severe, although usually 
localized fairly well in the kidney region, it often radiates downv ard to the 
thigh, perineum, or genitalia, or upward to the stomach or shoulder, and 
it IS usually increased on exertion A sudden increase or re-appearance of 
the pain in the chronic form is very suggestive of stoppage of the ureter, 
vhile pronounced and persistent pain associated vith chills and fever is 
frequently the sign of the formation of a renal abscess consecutive to pyelo- 
nephritis Ureteral pain due to stone, stricture, etc , may be difficult to 
differentiate from renal pain 
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In fyoneph osis about one-half the patients complain of more or less 
pain, a considerably larger propoition of pain on pressure, and many have 
a feeling of fulness oi discomfort in the renal legion, and here, as m practically 
all other renal infections, the presence of pain bears a close relationship 
as to whether the dramage of the kidney is good or not 

In hcematogenous suppwahve neplintw and pyelonephritis the pain is 
often rather diffuse at first, later being localized m the renal region, while, 
especially if associated with abscess, it may be very intense and markedly 
increased by pressure, movements, etc , sometimes muscle spasm even being 
present, although this is rare unless the perinephric and paranepliric tissues 
are also affected In the miliary metastatic abscesses met with in the course 
of various general infections, severe pain is rarely present, but there is usually 
a dull, heavy feeling with more or less sensitiveness to pressure, the latter 
being often quite marked 

In infants and young children the presence of colicky pain of doubtful 
origin, with di awing up of the legs, and sci earning if the upright position is 
assumed, should make us suspicious of cystitis, pyelitis, or pyelonephiitis, 
and should require an immediate unnaiy examination 

Swelling — Swelling or tumor, if piesent, is of the utmost value, although 
its absence does not in the least rule out renal infection If piesent at all, 
it IS usually of slight extent, although raiely it may be marked, as in some 
cases of pyonephrosis, and in renal infections associated with permephritis 
and paranephritis, in these latter instances the oveilying skin may be 
markedly oedematous On the other liand, the kidneys, especially the left, 
often he so deeply that even if swollen they cannot be made out by pal- 
pation, while in many cases the s-nelling is so slight that it cannot be deter- 
mined with ceitainty even if the kidney can be palpated 
In acute pyelitis the swelling is usually slight and often cannot be made 
out with certainty, in clnonic pyelitis it is usually not demonstrable except 
during the acute exacerbations, when it may be quite marked, in pyelo- 
nephritis swelling may sometimes be made out, especially if there is obstruc- 
tion to the flow of urine, although here we may even ha\e contraction of the 
kidney due to regressive changes, in pyonepln osis the kidney can often be 
felt, especially, of couise, if the drainage is not good, while in purulent 
nephritis with abscess formation the tumor, although larely of large size, 
may usually be determined by careful palpation, although in the miliary 
metastatic abscesses of the kidney consecutive to geneial infection no swell- 
ing can be made out, as a rule, m cases of infection by contiguihj, although 
swelling IS often made out, it is difficult to differentiate it from the primary 
process, in some cases, however, this is possible by the chaiacteristic shape 
and feeling In some of the cases of renal infection a careful inspection may 
show some fulness in the affected flank, and m veiy rare cases of extreme 
swelling it may be noticeable on the anterior surface of the abdomen 

Constitutional Symptoms — Constitutional symptoms are usually present 
at some time during the course of the disease, although often regarded as 
due to some other cause Pyelitis and even pyelonephritis maj" last for 
years without any apparent constitutional disturbances, especially when 
the organism is not especially virulent, the urinary stasis slight, and the 
patient naturally vigorous, nevertheless, careful questioning will usually 
elicit some, if verj"^ slight, symptoms, loss of strength, slight digestive disturb- 
ances, mild febrile attacks, etc Encapsulated renal abscess may give no 
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general symptoms, while m many cases of suppurative nephritis met with in 
the course oi general infections, or due to contiguity from some neighboring 
focus ot inflammation, the constitutional symptoms are m no way different 
from those of the primary disease The constitutional effects depend to a 
great extent on the amount of absorption, and for that reason are ali\ ays 
increased by any condition which obstructs the flow of urine It has been 
shown that the poisons produced by certain bacteria have a marked effect 
upon the nervous system, and also can produce destiuctive changes m the 
gastro-intestmal mucous membrane As these constitutional symptoms are 
seen m unilateral cases when the urine is normal as regards the amount of 
urea secreted, etc , they are probably due more to the toxins pioduced by the 
mfection than to renal insufficiency 

The general symptoms are the usual ones met with in fever and toxaemia, 
although differing markedly in degree according to the virulence of the in- 
fection, the resisting power of the patient, the accessory factors present, the 
amount of urinary stasis, etc The most common symptoms are chills, fever, 
and sweats, general physical depression, loss of weight and strength, and 
digestive disturbances 

In acute fyclitis the patient usually complains of extreme weakness, 
chills, fever, and often profuse sweats, complete loss of appetite, and local- 
ized pain, sometimes also pain and increased frequency of urination, even 
when cystitis is not associated with it Theie is sometimes diarrhoea, while 
nausea and vomiting are quite common, the pulse is usually rapid and full 
These symptoms last in their severity for only a few days, and then either 
disappear suddenly or gradually merge into those of the chronic form 

In cluonic pychhs the patient may have increased thirst due to the polyuria, 
appetite is usually diminished, dyspeptic disturbances frequent, and slight 
fever and diarihoea are also met with, these symptoms varying markedly 
in different cases, and possibly being absent altogether, there may be a 
tendency to profuse sweating, sometimes although not always associated 
with exacerbations of the disease Increased pulse tension and enlarged 
heart are not seen, as a rule, in pure pyelitis, while if the kidney is consider- 
ably involved the tension is usually high, and the heart occasionally hyper- 
trophied, there are also sometimes uriemic manifestations and changes 
in the eye grounds In the exaceibations the symptoms very closely resemble 
those of acute p>ehtis 

If pyelonephritis should aiise, the general symptoms are usually more 
severe, although not necessarily so, if the kidney is markedly involved m 
the inflammatory process, loss of weight, coated tongue, marked digestive 
disturbances, poor powers of resistance, and more or less fei er are usually 
seen, the symptoms resembling to a considerable extent those of small 
contracted kidney The more frequent these acute exacerbations of pyelitis 
and pyelonephritis, the more marked the constitutional symptoms and the 
more rapid the course of the disease 

Severe general symptoms are the rule m cases of renal mppurahon 
secondary to tiauma, by contiguity, or from some localized focus of inflam- 
mation by metastasis — high feier, chills, pain, loss of appetite, digestive 
disturbances, weakness, and in some cases a typhoid state with delirium 
and coma Tiue uraimia is rare, probably largely because this type of in- 
flammation IS usually unilateral, but in seiere cases ot alkaline infections, 
especially if retention is marked, ammonicemia may occur A high tension 
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pulse and less often cardiac hypertrophy are sometimes found where the 
renal involvement is considerable, and in most chronic cases amemia and mal- 
nutrition are marked In all cases of renal suppuration the symptoms are 
markedly aggravated by any condition which causes urinary stasis 

In the pyelitis and pyelonephritis of fregnancij the symptoms are most 
capricious, the highest fever and the most severe constitutional effects dis- 
appearing m some cases with great suddenness fiom no apparent cause, 
or simply due to rest m bed In most cases, however, such an outcome 
does not occur, and we have the symptoms of a chronic pyelitis with very 
frequent exacerbations In childien lestlessness, pallor, loss of appetite, 
and depression are often the only signs, and m these, as m adults, the 
symptoms of the disease may simulate those of typhoid feiei, tuberculosis, 
epidemic influenza, or gastro-enteritis The presence of chills and fever 
in infants is very suggestive of pyelitis 

The fevet m renal infections is very variable, m the acute form and in 
the exacerbation of the chronic and m any conditions producing sudden 
stoppage of the flow of mine from the diseased oigan, it is often quite high, 
sometimes constant, but more often remittent or intermittent, and often 
associated with chills and profuse sweats Remittent fever with chills 
IS usually met with in purulent renal inflammations, whether metastatic, 
traumatic, or by contiguity, while repeated chills with septic temperature 
are suggestive of an improperly diained abscess In acute pyelitis the 
initial temperature may be high, reaching 104° or even 106°, although usually 
not so elevated, subsequently it may become remittent, intermittent, oi dis- 
appear altogether In ascending pyelonephritis fever is rarely absent, 
while m open pyonephrosis fevei and apjTexia are piesent with about equal 
frequency 

In all forms of unilateral infection a sudden increase of the constitutional 
symptoms may be due to infection of the other kidney In certain cases 
of chronic pyelitis, pyelonephritis, pyonephrosis and abscess, fever may be 
entirely lacking Long-standing cases of renal inflammation or cases of 
great severity may give rise to pyaemia or septicaemia with their characteristic 
temperatuie charts, the patient dying either of the pyiemia or septiciemia 
itself, from amyloid degeneration, from some mtercurrent disease, the 
rupture of an abscess mto the peritoneal cavity, or by hemorrhage from some 
large necrosed vessel 

Diagnosis — In the diagnosis of renal infections many questions sug- 
gest themselves Are ive dealing with a disease of the kidney or its pelvis, 
if so, of what nature? Is one or are both sides affected? If operation is 
under discussion, is the remaining kidney able to properly perform the renal 
functions? 

In examining the urine it is most important, especially m women, to obtain 
a catheterized specimen, while if possible the uieteral catheter should also 
be used, so that we may examine separate specimens from the two kidneys 
The most important element in the urine is the pus, but m addition to this 
the specific gravity, the reaction, and the amount of albumin should be 
determined and the sediment carefully examined for red blood cells, epi- 
thelial cells, mononuclear leukocytes, casts, bacteria, bits of renal tissue, 
bits of membrane, fragments of stone, various crystals, mucus, and parasites 
Cultures should be made, while m some cases it is interesting, although not of 
special diagnostic importance, to test the bactei la obtained with the patient s 
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serum, using the agglutination, piecipitation, thread, or Pfeiffer reaction, 
this has been done successfully in the case of the colon, proteus, and typhoid 
bacilli. Bacillus lactis aerogenes, and streptococcus The pus cells and the 
bacteria may be counted, and their increase or decrease is of some help to 
us m determining whether or not improvement is really taking place 

Whenever we wish to determine whether the kidney is involved, and if so, 
to what extent, especially if opeiation is under consideration, ve should 
make use of the so-called functional tests, which, though not certain, are 
at least helpful in many cases, the tests, of course, being made with the 
urines from the two kidneys obtained simultaneously The functional 
integrity cannot be determined definitely, it is true, by these tests, as the 
time is too short, and other factors play a role, such as the reflex inhibition 
of a noi mal kidney by a diseased organ, but if positive they are of unques- 
tionable value The most important functional tests are the urea determina- 
tion, color tests, cryoscopy of the urine, deteimination of the specific gravity, 
phloridzin and dilution tests, the figures in all cases being lower in the 
diseased kidney, although there may be considerable question as to their 
value, they have, nevertheless, one great merit — they demonstrate the 
presence of both kidneys, a most important fact in cases in which operation 
IS under discussion 

A cystoscopic examination of the bladder should be made to determine 
whether cystitis is present, and to carefully inspect the ureteral orifices, 
for by their appearance we may deteimine with a high degree of probability 
in many cases whether or not the renal pelvis or kidney is diseased, and we 
may also notice the character of the urine flowing from the two openings 
and deteimine whether theie is any ureteral stoppage, in cases iiliere they 
aie difficult to find we may give indigo carmine or methylene blue hypo- 
dermically, and the flow of colored urine -will easily show us the ureteial 
mouths in addition, by the use of the ureteral cathetei we can determine 
the presence of stricture, and even measure very accurately its degree, 
we may measure the capacity of the renal pelvis and determine whether it 
IS distended or not, while by using wax on the cathetei tip we may determine 
the presence of stone The use of urine segregators or separators has not 
found much favor, as the results are too inaccurate In infants it is often 
difficult to obtain the urine for examination, and for this purpose Rotch has 
suggested allowing the infant to he on a pad of cotton with rubber underneath 
it, from which the urine may subsequently be squeezed 

The examination of the kidney itself should be most thorough, as m many 
cases swelling or sensitiveness to pressure is our only valuable diagnostic 
sign By inspection we may occasionally, although very rarely, make out 
a lumbar swelling, as in certain cases of pyonephrosis and suppurative 
nepliritis, especially if associated with perinephritis and paranephritis, while 
some claim that the absence of the kidney may be told by change in the 
contour of the flank Percussion is rarely of help except in cases m which 
the enlaigement is so marked that it can be made out better by other means, 
occasionally by inflating the colon through a rectal tube and percussion we 
may differentiate renal swellings from othei tumors Palpation is the most 
reliable method, and various procedures should be employed, the patient 
being made to exhale deeply, the legs somewhat flexed, and the patient some- 
times lying on the back, sometimes on the side, occasionally standing, 
rectal and vaginal examination should be made at the same time, the latter 

VOL VI — 17 



258 


DISEASES OF THE KIDNEYS 


being especially important, since about one-half the ureter may be palpated 
by this method, and calculus, stiictuie, thickening, etc , detei mined Some- 
times, on account of pain, neivousness, veiy tight muscles, etc , the exami- 
nation must be made under ansesthesia The a-rays may be employed, 
although they are not of gieat value except m uieteial and renal calculi, 
especially those composed of phosphates oi oxalates, by the use of a catheter 
coated with some substance impervious to the r-iays the course of the 
ureter may be determined, while in abscess of the kidney and marked scle- 
rotic changes we may get a deeper shadow than normal, sometimes even 
simulating stone 

Some employ exploratoiy incision, puncture, or injection, the former 
being preferable, as puncture may be followed by hemoirhage or persistent 
fistula, by puncture, pus mixed Avith urine will detei mine the nature of the 
swelling, while after injecting methylene blue into the tumoi, if the urine is 
coloied green within a few minutes it shows that the kidney is the somce of 
trouble 

The general symptoms m many cases fiist suggest the diagnosis His- 
tory of pam in the flank, often slight but usually elicited on careful question- 
ing, has been present in most cases at some time duiing the couise of the 
disease, often regarded by the patient as lumbago, or neuralgia, fevei, 
malaise, sweats, chills, and digestive distuibances are important only m 
suggesting that some inflammation is present, if no other cause can be 
found, howevei, one should always tlunk of pyelitis and renal suppuration, 
and the urine should be examined at once In most of the inflammations of 
the kidney or its pelvis the leukocytes are increased, m mild cases of chionic 
pyelitis and pyelonephritis, open pyoneplirosis, and encapsulated abscess 
leukocytosis may be absent 

In pyelitis, whethei acute or cliromc, the diagnosis can almost always 
be made with certainty by the use of the cystoscope and the uieteral catheter 
and by the examination of the mine, except m those rare cases of seveie and 
rapid gangrenous or diphtheiitic pyelitis consecutive to severe infection 
It must not be forgotten, however, that pyui la may be due to causes outside 
the urinary tract, such as appendicular abscess, prostatic abscess, or pyosal- 
pmx, rupturing into the bladder, ureter, or renal pelvis, and such uncommon 
causes must be eliminated, which is usually an easy matter 

In acute pyehtis the sudden appearance of localized pam associated with 
chill is an important sign, while in the chronic cases the previous history of 
the patient, especially constant pam in the flank or slight fever, is very help- 
ful The presence of polyuiia usually associated vith an acid urine of low 
specific gravity with pus cells m the specimen from the kidney will be suffi- 
cient to diagnose pyehtis If the specimen is obtained fiom the bladder, 
especially if cystitis is present, Ave haA^e no absolutely diagnostic sign of 
pyehtis, we found usually a relatiA^ely higher albumin content than could be 
accounted for by the pus and blood, although many investigators deny this 
disproportion There is nothing characteristic m the epithelial cells 

The presence of casts and an inci eased amount of albumin points to pyelo- 
nephritis, although both of these, especially the former, may be AA^anting, as 
a rule, systemic disturbances become more marked Avith the involvement 
of the kidney Casper lightly insists that the result of treatment is of great 
service in determining AA'hether pyehtis complicates cystitis, and if no or slight 
improvement folloAvs the appropriate treatment of the bladder this associa- 
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tion IS suggested The use of the cystoscope and the ureteral catheter tan, 
of course, easily settle this point Chronic pyelitis may occasionally very 
closely simulate renal tuberculosis, although caieful bacterial studies should 
make the diagnosis definite 

Whether the condition is unilateral or bilateral can always be determined 
by ureteral catheterization, and usually bj' a careful histoiy of the case 
In pyelitis the functional ability of the kidney is not affected, as a rule, while 
m pyelonephritis it is usually lessened Beer has suggested as a differential 
test the abnormal retention and delayed excretion of methylene blue in the 
latter affection In the rare cases of croupous and diphtheritic pyelitis the 
diagnosis can usually be made from the charactciistic findings m the urine, 
and the same is true if parasites, fragments of stone, or bits of new-growth are 
found m the urine The differential diagnosis between kidney and bladder 
infections, on the one hand, and urethritis, on the other, is hardly worth con- 
sideiing, as the source of the pus can be easily differentiated by catheterizing 
the bladder and by milking the uretlira 

In both pyelitis and pyelonepluitis lumbar 'pam and s^oelhng are most 
important diagnostic points, in the former disease the pulse is usually of 
normal tension and the lieait of normal size, vhile in the latter high tension 
pulse, some tendency toward cardiac hypertrophy nith arterial thickening, 
and retinal symptoms are often met with, the frequency of chronic mteistitial 
nephritis m old people, however, makes the association m them of pure 
pyelitis and high tension pulse not at all uncommon The possible complica- 
tions of pyelitis and pyelonephritis are many, such as pyonephrosis, abscess 
of the kidney, perinephritis, paranephritis, contracted kidney, fistula of the 
renal pelvis, calculus, ureteiitis, and peri-uretentis It is quite striking in 
how many cases, especially those in which acute exacerbations aie marked, 
the diagnosis of appendicitis has been made, frequently folloived by operation 
Hunner has reported four cases in which the two conditions were associated, 
the appendicitis being primary, the pyelitis or ureteritis secondary and 
transitory 

In the miliary metastatic abscesses met wuth m the course of general in- 
fection a certain diagnosis is usuallj' impossible, in a few' cases pam or sensi- 
tiveness, pus cells and red blood cells in the urine, and oliguria oi anuria, 
due to plugging of the tubules and glomeruli with bacteria, have called 
attention to the condition 

In all cases of lenal suppuration the diagnostic difficulties are very great, 
yet in all the finding of the etiological factois, such as trauma, calculus, 
contiguous focus of inflammation, cystitis, urethral stiictuie, or piostatic 
hypertioplp, is helpful The most important symptoms are the pain and 
sw’elhng m the renal legion and the pyuria The presence of considerable 
albumin, pus cells and red blood cells, hyaline, granular, blood, pus, epi- 
thelium, and bacterial casts, and occasionally bits of necrotic renal tissue 
are our most valuable diagnostic signs if present, although their absence 
does not at all lule out renal suppuration In renal abscess the sudden 
appearance of a large amount of pus m the urine, wuth a coincident decrease 
in the size of the tumoi and usually m the constitutional symptoms as w ell, 
will give us the diagnosis In encapsulated abscess, closed pymnephrosis, 
or complete destruction of the kidney' by the disease the urine may be quite 
normal It is not at all uncommon for the healthy kidney to be regarded 
as the diseased organ because of its compensatory hypertrophy 
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In purulent nephritis and pyelonephritis the kidney as a rule is at first 
only slightly enlarged, although in the later stages it is usually sufficiently 
swollen to be made out by palpation, in empyema of the renal pelvis, and 
kidney abscess, the tumor is frequently large and fluctuating, and practically 
impossible to differentiate by palpation from hydronephrosis In cases where 
renal suppuration is suspected von Bergmann suggests squeezing the kidney 
with the palpating hands, to see if by this means a large amount of pus is not 
expressed into the pelvis of the kidney and thence into the urine In pyo- 
nephrosis persistent pyuiia is the rule, or sometimes pyuria with periods of 
clear urine between, these latter being associated with increase of the swelling 
and of the constitutional symptoms Cathehn reports a case of lumbar 
abscess from Pott’s disease opening into the bladder exactly simulating 
pyonephrosis 

Prognosis. — ^The course and prognosis varies markedly in different 
cases, depending upon the character and virulence of the infection, the 
accessory etiological factors present, the drainage of the kidney, the presence 
or absence of complications, and the general physical condition The 
prognosis, other things being equal, is better in pyelitis than in infections of 
the kidney substance, m cases in which drainage is good than m those m 
which urinary stasis is marked, in acid than in alkaline infections 

In acute pyelitis the course is usually rapid, the acute stage rarely lasting 
more than a few days, in very rare cases death may occur quickly, due to 
anuria with uraemia, although, as a rule, either cure takes place or the 
condition becomes chronic If proper treatment is inaugurated cure is 
usual where the cause is tiansient or easily removed, as in the case of irritating 
drugs, while in the case of the acute infectious diseases, cystitis and inflam- 
mations of the kidney substance, the prognosis of the secondary pyelitis 
depends largely on the character and duration of the primary disease and 
the possibihty of carrying out satisfactory theiapeutic measures, in the acute 
pyelitis after cystitis, especially those cases due to the gonococcus or to the 
colon bacillus, or in those cases which follow urethral or ureteral catheteriza- 
tion, cystoscopy, or opeiations on the bladder, cure is not uncommon if 
treatment of the primary condition is prompt 

The course of chronic pyelitis is very variable, it may be present for 
many years, especially if the causal factors remain, the symptoms may he 
very slight, with no appreciable impaii ment of the general health, this bung 
especially likely to occur in infections with the colon bacillus, and cases of 
chronic pyelitis of more than five years’ duration without any appreciable 
loss of strength are not uncommon On the other hand, the majority do 
not run so mild a course, while complete recovery is very unusual This 
IS especially so when the accessory etiological factors persist, as m hyper- 
trophy of the prostate, vesical paralysis, etc The course is subject to very 
marked variations as regards the symptoms, and marked constitutional 
distuibances are not infrequent, these exacerbations are sometimes due to 
definite causes, such as alcohol, intercurrent disease, or sudden chilling 
If the infection is alkaline, symptoms of ammonisemia may occur, although 
these are not common , in all cases the involvement of the kidney is liable 
to cause an increase m the severity of the symptoms and hasten the end 

In the writer’s experience stone is always present in chronic infections due 
to bacteria which have the power to decompose urea, m 5 such cases, 3 due to 
Bacillus proteus vulgaris, 2 to the white staphylococcus, a phosphatic stone 
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was found in each, and in the 3 cases in which careful culture was made 
from the centre of the stone, a pure culture of the microorganism was found, 
m one case of infection with the colon bacillus a stone of uric acid and 
urates was found 

Simple pyelitis may go on for years without renal involvement, but if 
such involvement occurs the usual sequels of destructive renal changes occur, 
if the suppurative changes in the kidney are maiked there is usually a marked 
increase in the severity of the symptoms, and of course much more so m the 
case of bilateral than unilateral infection, m some cases the pyelitis apparently 
clears, but an encapsulated renal abscess remains If, on the other hand, 
the kidney is only slightly affected, the clinical picture m many cases is hardly 
appreciably changed 

In all cases the piognosis is woise with alkaline infections, because of the 
greater destruction of the mucous membrane, the possibility of ammomsemia, 
and the probability of stone 

In the pyelitis of piegnancy spontaneous cure may occur, sometimes 
simply due to rest in bed, at other times after delivery, but m many cases 
a chronic pyelitis, sometimes associated with salpingitis, or a bacteriuria 
remains In childien spontaneous recovery is quite common 

In suppurative ncphntis there are often no definite symptoms, while in 
other cases, if present, they are lost in those of the primary disease The 
couise IS usually subacute or chronic except m those cases met with during 
the course of general infections In this latter group of cases, as a rule, no 
special symptoms are seen, although oliguria or anuria may develop if the 
gomeruli and urimferous tubules are packed with bacteria, thus adding the 
symptoms of uriemia to those of septicaemia, death occurs in practically 
all these cases due to the almost universally fatal termination of the general 
septicaemia, and to the fact that it is in the most severe types that the kidney 
IS likely to be involved 

In traumatic suppuiative nepliiitis the prognosis is fair if the pus can freely 
discharge into the renal pelvis, while if the discharge be external the symp- 
toms may be mild, although here there is a great tendency to the formation 
of burrowing abscesses, retention of pus, etc , which finally end the patient’s 
life Practically the same course is followed in renal suppurations by ex- 
tension, but the prognosis is much more serious 

Renal abscess, whatever be the cause, may last for a long period of time 
vith practically no symptoms, sooner or later, however, in the majority 
of cases, rupture takes place into the renal pelvis with the development of 
pyelonephiitis, pyonephrosis, or empyema, which may either run a chronic 
couise or mav end fairly acutely, perinephritis and paranephric abscess 
are fiequent accompaniments of renal abscess, while myelitis and neuritis 
have been described secondaiy to it 

Cases of pyonephrosis, if unilateral, may last for years, although oftener 
the constitutional disturbances are marked and the course more rapid, 
the prognosis is mucli graver if both sides are affected, or if the second kidney 
undergoes degenerative changes due to the toxiemia Cure may occur m 
pyonephrosis, and in large renal abscess by the complete destruction of the 
kidney and its com ersion into a fatty, fibrous, or putty-hke mass, but this is 
^cry exceptional 

In the renal suppuiations the course may be, on the one hand, very mild, 
sometimes even w ith no definite symutoms^ and, on the other hand, may be 
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associated with symptoms of the gravest kind, in all cases the prot^nosis 
depends largely upon the etiological factors, being better if they are transient 
or easily removed, as in the case of trauma oi stone, than when the cause 
cannot be satisfactorily tieated, the much more satisfactoiy treatment of 
prostatic hypertrophy and chronic cystitis within recent years has unques- 
tionably improved the prognosis We must not forget that the disease is 
very insidious, especially the ascending forms, and that while we are nursing 
ourselves m a false security because the symptoms aie unchanged, marked 
disease m the kidney may be taking place, which will suddenly completely 
change the clinical aspect Pure bacteriuiia may cause renal inflammation 
if the local or general resistance is lowered, and these and other facts should 
accentuate the importance of an eaily diagnosis and piompt and satisfaetory 
tieatment Kustei mentions foui favoiable factors m the prognosis, the pos- 
sibility of an early correction of the urinary stasis, youth, a strong constitution, 
and a unilateral lesion 

Treatment — Prophylaxis — ^To pioperly carry out prophylactic measures 
it IS essential that we should recognize the usual etiological factois and 
lemove them if possible, these may be roughly divided into two groups 
first, those that lower the lesistance of the kidney by producing retention of 
urine, trauma, congestion, etc , and second, those that furnish the infection 
either by direct extension, as in the case of contiguous foci of inflammation, 
or by metastasis, as in the case of distant areas of inflammation, or by an 
ascending urogenous infection It is, theiefoie, impoitant to avoid all 
irritating drugs, to use the greatest caie and the most rigid technique in 
the use of instruments, to avoid introducing infection oi pioducmg trauma, 
to treat with caie and promptness all cases of cystitis and gonoirhoea, to 
remove if possible all causes of urinary stasis, as by operation m uretliral 
stiicture, phimosis, and hypeitrophied prostate, and hydiauhc dilatation in 
the case of contacted bladder, to lemove such causes of iiritation as stone, 
foreign bodies, etc , to use some form of urinary antiseptic, such as he\a- 
methylene-tetramine after operations, especially if on the kidney, or if the 
patient has to be frequently catheterized, aftei severe labors, during typhoid 
fever, in bacteriuiia, etc , to give large quantities of water under these condi- 
tions, eithei by mouth or by rectum, as by the latter method most of the fluid 
IS eliminated by the kidney within two oi three hours It is advisable to 
give plenty of water in severe febrile diseases, m pregnancy, and m the 
latter case to insist upon a certain amount of rest in the prone position, 
and, in addition, in this as in all other cases, to build up the patient’s health, 
avoiding above all things constipation, in children and infants, especially 
girls, to give plenty of water, and to insist on gieat cleanliness of the genitals, 
always washing from the front backwaid If ureteral catheterization has to 
be done for any purpose one should be most careful in the technique and 
make the patients dunk considerable ivater beforehand Floating kidneys 
should be treated, in cases of vesical paralysis catheteiization should be 
avoided as long as possible In regard to the hiematogenous renal sup- 
purations prophylactic measures, as a rule, cannot be carried out success- 
fully except in those cases m which the kidney is secondarily involved from 
some localized focus of inflammation, in such cases thorough and prompt 
opening and drainage will unquestionably lessen the probabilities of metas- 
tatic involvement of othei organs In the traumatic cases prophylaxis is 
most important, asepsis and antisepsis in regard to the treatment of the local 
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wound, rest, appropriate diet, plenty of fluid, and some of the urinary anti- 
septics Many of the cases of infection by contiguity could unquestionably 
be prevented by prompt and thorough treatment of the primary focus of 
inflammation 

In the treatment of inflammations of the kidney and its pelvis it is essen- 
tial that the causal factor should be recognized and removed if possible 
In all cases the resisting power of the patient is to be increased by careful 
attention to the general health, correcting any disorders that may be present, 
especially digestive disturbances, constipation and aiiEemia 

In acute pyelitis and pyelonephritis the removal of the cause is sometimes 
sufficient to pioduce arapid cure The patient should be kept in bed at an 
equable temperature, it being especially important to avoid chilling, the diet 
shouldbe simple, a milk or buttermilk diet being often best, all irritating drugs, 
highly seasoned food, and beverages containing alcohol should be avoided, 
an ice-bag may be applied, although a hot-water bag or hot moist applications 
aie, as a rule, more grateful to the patient, warm baths or sweats sometimes 
give much relief, while if the fever is high, phenacetm, quinine, or some 
other such remedy is indicated, these being more effective than cold sponges 
If the pain is very severe, dry or wet cups or very hot compresses may be 
tried, although usually recourse will have to be had to morphine or opium, 
either by mouth, hypodermically, or by suppository The bowels should 
be kept freely open and the patient made to take much water, while if the 
stomach is upset, salt solution may be given by enema or, m very seveie cases, 
by infusion The water dilutes the urine, washes out the mucus and often 
helps to dissolve it and carry away the bacteria and toxins In place of the 
water some use cieam of tartar solutions, linseed tea, etc 

The uiinary antiseptics are practically always indicated — ^liexamethylene- 
tetramme (urotropm) , salol, etc , in doses of from 5 to 10 grams tliree or four 
times daily, with the usual i eduction in doses m the case of infants and 
children, these drugs are peculiarly valuable m acute infections Sleepless- 
ness and nervousness may be helped by the bromides, trional, or veronal 
If the urine is acid, bicarbonate or citrate of soda or potash may be given, 
if alkaline, boric, benzoic, oi camphoric acid, as it is probable that the growth 
of the bacteria is inhibited in a medium of different reaction from what it 
IS accustomed to 

If the cause has been removed, many cases of acute pyelitis and pyelo- 
nephritis will be cured under the above treatment, if the severe symptoms 
persist, however, nephrotomy may be necessary, especially in ascending 
infections, or metastatic lesions where the piimarj" focus is no longer active 

In chronic pyelitis and pyelonephritis, if the cause has been determined, 
it must be tieatcd piomptly The resisting povers of the patient are to 
be increased by the usual procedures, correcting disorders of digestion or 
nutrition, constipation, amemia, etc The medicinal treatment consists in 
the administration of urmaiy antiseptics, or of the astringents, lime ■\^ater, 
lead acetate, gallic or tannic acid, etc , or of such drugs as uva ursi, the bal- 
sams of copaiba and Peiu, etc Of these drugs, urotropm or hexamethylene- 
tetramine or its derivatn es may be taken for a long period of time without 
doing apparent harm, although some claim that it should not be used in 
gouty or hthremic subjects, or v here uratic calculus is present, and Kar- 
voMski has collected 13 cases of hiematuna and 2 of pyuria after urotropm 
Almost all the othei drugs, hove\er, can be used but a short period of time. 
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as they are likely to produce marked digestive disturbances In all cases of 
chronic pyelitis or pyelonephntis some of the urinary antiseptics should be 
unquestionably tried, as they usually prove very useful, but the drugs of the 
other groups are but little used, as they do little if any good in the majority 
of cases, besides deranging digestion, m persistent, intractable cases, where 
the other means have been unsuccessful, they may be tried, however. Senator 
in this connection advising a lead and opium pill, one or two grams of each, 
three times daily Obviously m the case of the antiseptics the effect on the 
deeper tissues is much less than on the pelvic mucous membrane, and they 
are, therefore, of less value when the kidney itself becomes involved in the 
infectious process It is wise to change the leaction of the urine by giving 
alkalies or acids by the mouth, while here, as m acute pyelitis, large amounts 
of pure water, or of the alkaline, alkaline-sahne, or hthia waters, should be 
administered, if the kidney itself is much involved, howevei, one should 
avoid giving too large amounts In cases of ammoniacal decomposition 
chlorate of potash, boric, benzoic, or camphoric acids may be given 

The diet should be bland and light, although, of course, meats and other 
solid foods are to be taken, and alcohol, strong condiments, and iriitatmg 
foods should be avoided The pain, as a rule, is not great except m acute 
exacerbations, and is usually relieved by hot compresses, a hot-water bag, 
or the Paquehn cautery, occasionally phenacetm, codeine, or even morphine 
must be used 

In the pyelitis and pyelonepluitis of pregnancy artificial labor must be 
induced, or a neplrrotomy or even nepluectomy performed if the symptoms 
are very seveie and veiy persistent and do not yield to the usual treatment 
Dilatation of the bladder sometimes gives marked relief in this as in other 
forms of renal infection Sometimes the patients aie much benefited by 
a cure at one of the alkaline springs 

The acute exacerbations are to be treated in the same way as acute 
pyelitis, but unfortunately cure is extiemely laie in the chronic foims of the 
disease, although by the above method of treatment the symptoms are 
usually markedly improved and sometimes entnely disappear, nevertheless 
examination will usually show that infection is still present 

Recently chronic pyelitis has been treated by Kelly, Caspei, and otheis 
by instillation into or iriigation of the renal pelvis through the ureteral 
catheter, the results in most cases being most encouraging, especially in 
infections with the colon bacillus oi the gonococcus Solutions of boric 
acid or of nitrate of silver (1 to 2000 to 1 to 1000) may be used every few 
days as an iriigation, oi 5 cc of a 1 to 2 per cent solution of silvei nitrate 
instilled, by these means a number of cures have been reported, Casper 
obtaining a cure in 12 stubborn cases, 9 due to the gonococcus, 3 to the 
colon bacillus If we have pj^elonephritis or if the pyelitis is associated 
with tuberculosis oi calculus, this treatment can only be palliative and should 
not be employed 

The recent work on the vaccine treatment of disease should suggest 
similar treatment m infections of the kidney, especially since a permanent 
cure IS difficult or impossible to attain in the vast majoiity of the clironic 
cases by the means which have been hitherto employed The vaccine should 
be made from the microorganism isolated from the patient’s urine, the writer 
has employed this method m three cases, one due to the colon bacillus and 
two to Bacillus -pioteus vulgaiis, but the results, while encouraging, were 
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not conclusue, due to the short period of time in -which the treatment 
was employed In all three cases the clinical symptoms and the urinary 
findings were undoubtedly improved while the treatment was being ad- 
ministered, the dosage employed was from 150,000,000 to 500,000,000 
of the dead bacteria given hypodermically once or twice Meekly This 
method should be employed farther in the hope that some of the otherwise 
incurable cases might be relieved, while the serum treatment should also be 
tried, especially in typhoid and streptococcus infections 

In certain cases operative treatment may be necessary, either nephrotomy, 
nephrectomy, pyelotomy, or resection If the kidney is only moderately 
affected, a nephrotomy, pyelotomy, or resection should be attempted, if almost 
entirely destroyed, a nephrectomy In all cases, however, it is essential that 
the presence and the functional abihty^ of the other kidney be determined 
before the operation is pei formed In double pyelonephritis, if the conditon 
warrants it, operation may be pei formed first on one kidney, and at a later 
time on the other, the kidney being opened, -w^ashed out, and drained If 
the pyelonephritis is associated wuth abscess formation, free opening and 
drainage or nephrectomy is indicated according to the extent of the process 
Some brilliant cures m the case of unilateral pyelitis and pyelonephritis have 
been repoited after nephiotomy 

In suppurative traumatic nephritis, and by extension from neighboring 
infections or by metastasis from a distant focus of inflammation, the tivo 
mam indications are to remove the cause if possible or to lessen its mani- 
festations, and to make an eaily and fiee outlet for the pus Although 
spontaneous cure is possible, neveitheless this occurs m such a small pro- 
poition of these cases that unless the pus has already found a free and satis- 
factory outlet, operative treatment is imperative, in the renal suppurations 
secondaiy to general infections, pyiemia, septicaemia, ulcerative endocarditis, 
etc , treatment of the kidney itself is obviously contra-indicated, as m the 
rare cases in which the primary disease is cuied, the kidney, as a rule heals 
spontaneously 

The removal of the cause of inflammation is m most instances more im- 
portant prophylactically than therapeutically, the early and proper treatment 
of some nearby or distant focus of inflammation, the irrigation of the bladder 
m cystitis, regular catheterization with the greatest care or emptying the 
bladder by manual pressure in vesical paralysis, operative treatment in 
enlarged and uretliral stricture, the removal of vesical neoplasms — all these 
procedures may, in the fiist place, prevent renal infection from arising, 
ivhile if it has aheady developed, lessen markedly the seierity of its mani- 
festations, and hasten the cure if that is possible If an abscess arises after 
trauma the wound should be wndened, washed out, and drained, wdiile in 
only very severe cases is resection, nephrectomy, or nephrotomy necessary 
In cases of pyelonephritis, wdiether due to ascending or descending infection, 
we should first try the measures already described, diet, rest, the use of 
alkaline w’aters, uiinary antiseptics, etc , m many cases great relief is ob- 
tained by these methods, but it marked suppuration occurs operative treat- 
ment IS necessai-\ In suppurative nephritis and pyelonephritis with the 
formation of abscesses, opeiatuc treatment should be employed as early as 
possible, but not until the presence and the functional ability of the other 
kidney has been determined, ci en if an exploratory nephrotomy is necessary, 
although usually the results obtained bj" ureteral catheterization are sufficient 
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The possible opeiations aie pyelotomy, pyelostomy, nephrotomy, nephros- 
tomy, resection of the kidney, and nephrectomy If the uretei is nan owed 
or closed, nephrostomy or pyelostomy should be done and an attempt made 
to dilate the constiicted poitions of the uretei fiom above, persistent fistula 
IS a fiequent sequel to these operations On account of the well-known 
regenerative poweis of the kidney, resection or nepluotomy should he the 
operation of choice if only a comparatively small and localized portion of 
the kidney is markedly affected b}' the disease When nepluectomy is done, 
as much as possible of the diseased ureter should be removed at the same 
time, although this is not so important as in the case of tuberculous infections 
It IS always 3 ustifiable to perfoim these smaller operations first, and later a 
secondary nephrectomy if necessaiy, a primaiy nephrectomy should piac- 
tically never be done if the second kidney is diseased, for a neplirotomj’^ with 
drainage of the more diseased organ rvill often give an oppoitumty for the 
patient’s general health to be improved, so that the secondary nephrectomy, 
if found to be necessary, will oftei a better prognosis In pyonephrosis, 
nepluotomy oi nephrectomy is usually necessaiy, although irrigation of the 
renal pelvis may be very beneficial m a small proportion of the cases, this 
latter procedure is obviousty of little use where the renal substance is involved 
and the abscess cavities do not connect freely with the renal pelvis 

Rovsing concludes that death from insufficiency of the other kidney should 
never occui if the modern methods of diagnosis are carefully and intelligently 
employed, if the urine is fiee fiom pus, albumin, and bacteria, the kidney 
may be regarded as normal, while the presence of pus and bacteria usually 
contra-indicates operation on the other Icidney, albumin wnthout pus and 
blood, according to Rovsing, is often simply a sign of toxcemia, and is a strong 
indication for operation The functional tests, although not so important 
as the microscopic, chemical, and bacteriological findings, should be 
employed wherever possible m all cases where operation is under discussion, 
for if the findings by this method are positive they are of unquestionable 
value 

As to the results of the operative treatment of suppurative nephritis and 
pyelonephritis, Kuster gives the following figures In 100 nephrotomies, 
27 were cured, 56 were unhealed, and m 23 of these a secondary nephrectomy 
was done, 17 died, 2 cases of resection each gave favorable results, in 143 
lumbar nephrectomies there were 24 deaths, and in 7 tiansperitoneal ne- 
phrectomies, 4 deaths 


PERINEPHRITIS— PARANEPHRITIS— EPINEPHRITIS—PAEANEPHRIO 
ABSCESS— PERINEPHRIC ABSCESS 

The words, per mephiitis, paranephritis, and eprnephritis have been used 
loosely to signify indisciimmately inflammation of the perirenal tissues, while 
Rayer, who first dffierentiated inflammation of the perirenal tissue from that 
of the kidney, first made use of the term perinephric abscess It is better to 
be more explicit, however, and to define peiinephiitis as inflammation of the 
fibrous capsule immediately surrounding the kidney, epinephritis, inflam- 
mation of the fatty capsule, and paranephritis, of the retroperitoneal fat 
Of the three forms of epinephritis described by Israel (exclusive of the tuber- 
culous, the syphilitic and actinomycotic), which he calls fibrosclerotic, hpo- 
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matous, and phlegmonous, the first two are so extremely rare, and the last, 
the very important phlegmonous form, so fiequently, m faet neaily always, 
gives rise to paranephritis that it is -nise to consider epmephritis and paia- 
nepliritis together undei the one term paranephiitis, as used by many of the 
older ehmcians 

Peimepluitis, although very raiely an independent disease, and m the 
vast majority of instances secondary to vaiious inflammations of the kidnej 
or of the perirenal fat, is of great interest because, due to the dense adhesions 
formed and the inability of the capsule to be easily moved over the kidney 
surface, symptoms almost exactly like those of renal colic may be produced, 
especially if the oigan becomes congested, this is the probable explanation 
of many obscuic cases of colic, m which operation does not reieal stone, 
new-growth, or abscess 

Paranephritis, and we are now using the term to include inflammation 
both of the fatty capsule and of the retroperitoneal fat behind the kidnej s, 
while the much less common condition, is of far greater importance, as it 
gives use to paranephiic or perinepliric abscess Perinephritis and para- 
nephiitis often occur together, although the process almost always begins 
eithei in the fibrous capsule, the fatty capsule, or the retrorenal fat, extend- 
ing then to the otheis 

As to the frequency of the condition Kuster has collected 230 cases of 
paranephiitis, finding that it is twice as frequent m men as in women, 
equally frequent on either side, and that most cases occur between the ages 
of twenty and forty years, only 4 or 5 cases have been reported in which 
both sides were affected Nieven, m a senes of 138 cases, found 97 in men, 
47 in women, and in a senes of 166 cases, 26 m children up to thirteen years, 
the youngest being five weeks old, 5 cases were found between the ages of 
sixty and seventy years, while the greatest number were met with m the 
fourth decade, m 136 cases the light side was affected 76 times and the left 
side 60 times 

Etiology — Paranephritis may be either primary or secondary, the former 
usually developing from penetrating wmiinds and injuries of the kidney and 
perirenal tissues, the latter usually ai ising from metastasis or extension of 
inflammation from neighboiino; organs or tissues Among: the causes of 
the so-called primary form may be mentioned penetrating wmunds and 
various contusions, blow's m the region of the kidney, lifting heavy weights, 
sudden strain, hard riding, m fact, any conditions wdnch may cause a slight 
tear wnth associated hemorrhage into the perirenal tissues, this acting as a 
nidus for infection if any bacteiia aie brought there by the blood stream, 
foieign bodies from the intestine hav'e been the cause m a few cases, while 
in some cases exposure to cold is the only causal factor that can be made out 

The so-called secondary form arises either by metastasis, the infection 
being carried by blood oi Ij^mph curient or by direct extension from some 
neighboring focus of inflammation or suppuration Thus, it has been met 
with during oi after manj infectious diseases, puerperal fever being one 
of the most important in this connection Ixuster behev es that the cases 
met w'lth in contagious diseases are not due to the primary disease, but to 
a secondary infection with pvogemc bacteria In all these cases it is not 
known whether the kidney or its capsule is affected first 

The most common cause of paranephritis bv direct extension is purulent 
inflammation of the kidnej itself, while among other causes may be men- 
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tioned various suppurations in the pelvic cavity, such as parametritis and 
rectal abscess, appendicular abscess, psoas abscess, etc Operations on 
the bladder and the genitals are followed occasionally by paranephritis 
Of course, bacteria are always the immediate cause of the inflammation, 
and among those found in paranephric abscess may be mentioned staphy- 
lococci, streptococci, the pneumococcus, and colon, tj^phoid, tubercle, and 
influenza bacilli 

Pathology — ^We are rarely able to study the early stages of paranephritis, 
but probably there is no difference between this and inflammations elsewheie 
except that in the traumatic cases the inflammation is probably preceded 
by small hemorrhages into the fat, this in turn being followed by the usual 
phenomena of inflammation When seen at operation or autopsy we usually 
find the fatty capsule and retroperitoneal fat converted either into one large 
abscess, or into several smaller abscesses separated from each other by 
more or less necrotic fat and connective tissue Maass insists that m the 
early stage indurative changes aie very likely to occur, making it sometimes 
difficult to differentiate this stage from tuberculosis of the perirenal tissues, 
this would account for the tendency Avhich the pus shows toward burrowing, 
opening either outward or into various organs The pathological picture 
IS similar to that met with m other abscesses, and a distinct pyogenic mem- 
brane IS often seen if the condition has been present for a considerable length 
of time The retropeiitoneal fatty tissue is especially likely to be the seat 
of the pus, the upper and lover poles are frequently affected, while that 
portion anteiior to the kidney is rarely involved, although if it should be 
we will often find a circumscribed local peritonitis, and occasionally a general 
peritonitis due to perforation An abscess in the true fatty capsule tends to 
burrow along the ureter toward the pehis, while one of the retrorenal fat 
points moie toward the infeiior or superior lumbar triangle Tlie pus is 
sometimes odorless, sometimes has a faecal odoi, due probably to proximity 
to the large intestine, or it is putrid if gangrene has occurred The abscess 
cavity contains pus and blood, often necrotic, small masses of fat, some- 
times fatty crystals, degenerative connective tissue, and shreds or masses 
of necrotic tissue The kidney is usually pushed forward and upward, and 
it may become congested or with its capsule may undergo various inflamma- 
tory changes, although, as a rule, the libious capsule protects it for a long 
time We may find amyloid degeneration of vaiious organs, or pleuiisy 
with effusion on the affected side it the condition has lasted long 

Symptoms — In the majority of cases, due to the fact that the lesion is 
so deep seated and that the symptoms are usually masked in the early 
stage at least by the primary disease, an early diagnosis is difficult to make 
In certain cases of insidious infection of different parts of the body, however, 
the first symptoms may be referred to the paianephric region, and only 
later the fact made out that the primary focus of infection is elsewhere If 
the condition follows injury, the symptoms are more likely to be referred 
definitely to the paranephric legion, pain usually being the first symptom 
In the secondary cases as the disease progresses the true nature of the lesion 
usually can be made out The three important symptoms are pain, lumbar 
swelling, and fever The pain is usually the first symptom, often extremely 
severe, localized m the lumbar region, and increased by every movement, 
and by direct pressure The fever may be remittent or intermittent, the 
usual condition, or it may be continuous, high or low, or absent altogether 
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The local swelling usually first appears in the back, and b} palpation a smooth, 
elastic, usually fluctuating mass, generally fixed, and not affected by the 
respiratoiy movements, can be made out It is, as a rule, more diffuse, 
not so well defined, and not so distinctly limited as a renal tumor The 
skin IS often mdematous if it points outward, while it may also become 
distinctly reddened and sn ollen when the inflammation gets near the surface 
The urine, as a rule, is normal except in those cases where the primary 
disease is one of the kidney or its pelvis The general symptoms are those 
usually found m abscesses, that is, chills, frequently repeated in many cases, 
loss of appetite, loss of weight, vomiting and various digestive disturbances, 
sometimes, due to piessure on the colon, constipation is present, vhile Me 
may have flexion of the hip due to irritation of the psoas muscle The sm cll- 
ing may extend upAvard toivard the diaphragm, or downiiard toivard the 
pelvis and ihac fossa, ivhile if rupture does occur ive may have diarrhoea 
and tenesmus, painful, fiequent uimation, or dyspnoea accoiding to the 
seat of the rupture, although rupture may occur with no symptoms M'hat- 
soever After rupture the size of the tumor may dimmish and the pain 
disappear As to the localization of the seat of the abscess, hlaass, Roberts, 
and others have mentioned special symptoms, thus, difficult breathing ivith 
persistent vomiting and pleuritic pain ivoiild suggest suprarenal abscess, 
constipation and flexion of the hip, infrarenal, pain on pressure and early 
lumbar tumor, retiorenal, ivhile theie are no typical symptoms, except pos- 
sibly those of a local peritonitis, to suggest an abscess in front of tlie kidney 
Course — The primary and secondary forms of the disease differ 
markedly as to course and duration, the former usually beginning suddenly 
Avith a faiily rapid course, the Utter being slow and insidious In every 
case the couise is dependent upon the position of the abscess, the direction 
of its burroAvmg, the character of the piimary disease, and the associated 
complications, early external rupture m the lumbar region, and early 
operative treatment are important factors m shortening its duration The 
pus may burroiv along the psoas muscle to Poupart’s ligament, along the 
meter into the bladder, or may rupture into the intestine, especially the 
ciEcum or colon, ureter, peritoneal and pleural cavities, and m many cases 
fistulie occur, ivliich, although peisistmg a long time, usually spontaneously 
heal In rare instances the kidney may undeigo gangrene due to throm- 
bosis of its vessels, or an atrophic nephiitis may be caused by the contraction 
of the inflamed perinephric tissue Rosenberger has collected 26 cases of 
perfoiation 6 into the intestine, with 2 deatlis, 13 into the pleural cavitj" and 
lungs, Avith S deaths, and 3 into the peiitoneal caMtj", ivith 3 deaths Eien 
111 favorable cases the duration of the disease is several Aveeks, aaIiiIc in the 
unfavorable ones, especially those secondary to causes aa Inch persist, the con- 
dition may last for years, and death may finally supervene, either by p} aimia 
or septicfemia, by gradually wearing out tlie patient, or by the dcA elopment 
of amyloid degeneration of the various Auscera 
Diagnosis — Early diagnosis is alA\ ays difficult because, m the first place, 
the most important symptom, tumor, cannot be made out early, and in 
the second place, the symptoms are usually masked by those of the primary 
disease, especially difficult are the rare cases AAithout feier. Pam, the first 
symptom, is frequently regarded as due to lumbago, although in the latter 
disease this is usually bilateral, less likely to be associated aa ith leukocytosis, 
and is usually not so definitely localized in the soft parts The general 
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symptoms often suggest one of the acute infectious diseases It is always 
well to remember, as Israel insists, the fourfold character of the symptoms 
in paranepluitis, the geneial toxsemia, localized symptoms, such as pain, 
those due to the extension of the abscess, and those due to acute metastatic 
involvement of the kidney, such as vomiting and changes in the urine Even 
with pain, fever, and localized swelling the condition must be difterentiated 
from all other causes of similar signs and symptoms m this region, this is 
especially so m the case of inflammations of the kidney itself, but here the 
examination of the urine, and the fact that in paianephritis the swelling is 
less distinctly limited, is usually retrorenal, and is affected httle by the respi- 
ratory movements, should be helpful m making the diagnosis Differentiation 
of paianephric abscess from diseases or displacements of the liver, spleen, 
ovary, or intestine can usually be accomphshed, the leukocytosis is often 
helpful here When the swelling comes near the surface the overlying skin 
IS usually oedematous, while flexion of the hip is frequently found, the urine 
IS normal, unless the disease is consecutive to a pyelitis or pyelonephritis 
In distinguishing othei abscesses in this legion, extensive appendicular, 
psoas, and paiametritic abscesses and abscess of the subcutaneous tissue, 
great difflculties may be experienced, although usually a careful examina- 
tion with a consideration of the etiology and course of the disease will make 
the diagnosis certain In doubtful cases punctuie is justifiable, and if there 
IS much admixture of fat with the pus we are probably dealing with a para- 
nephiic abscess In a few cases the use of the ^-rays may be helpful 

Prognosis. — This depends on the conditions surioundmg the especial 
case, being most favorable in those cases pointing outward, or where surgical 
interference is early, and thus, as a rule, good m the piimary type of the 
disease, and least so when the pus is difficult to recognize or to reach, when 
the primary disease is intractable, or when complications occur The prog- 
nosis IS pecuhaily dependent upon the slcill of the physician m making an 
early diagnosis In Kuster’s seiies of 230 cases of paranephritis there was 
a complete cure in 145, a persistent fistula m 6, while death occurred in 79, 
that is, 34 per cent of the cases 

Treatment. — Before the diagnosis can be made with ceitamty some of 
the symptoms, notably pain and fevei, require treatment We may use 
the Paquehn cauteiy, hot and cold applications, cupping, various drugs, 
aspirin, phenacetm, the salicylates, etc , Avith very intense pain morphine 
must be given hypodermically It is highly impiobable that any of these 
measures have the least effect on influencing the disease As soon as the 
diagnosis can be made with ceitamty there is but one couise to pursue, the 
abscess must be freely opened and drained, its cavity explored so that all 
pockets of pus can be broken down, while if there is any question of the 
kidney being also involved it must be investigated by palpation, or by inci- 
sion, and nephrotomy or neplirectomy be done if necessary 


URETERITIS— PERI-URETERITIS 

With few exceptions inflammation of the ureter occuis only in association 
with an ascending infection fiom the bladder or a descending infection 
from the kidney and its pelvis, and for that reason as independent affections 
ureteritis and peri-ureteritis are of small moment, their symptoms being 
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practically included in those of the primary disease Pyogenic inflammations 
of the kidney and its pelvis, except those of a transitory nature, practically 
always involve the uretei to a certain extent, although often only the upper 
portion IS affected, while ureteritis consecutive to bladder inflammations is 
less common As to its etiology, the causative factors aie the samebaeteria 
which give rise to pyelitis on the one hand and ey'stitis on the other Israel, 
White, Stein, and Viertel have eaeh reported cases of primary ureteritis, 
the symptoms being those of a nephralgia %\ith hfcmatuiia, Avhile a chronic 
proliferating uretei itis of doubtful etiology has been described Tuber- 
culous ureteritis is especially important, for in most cases of renal tubercu- 
losis the ureter becomes involved, often along its whole course, so that the 
nature of the disease may^ be revealed by a eystoscopic examination, whether 
tuberculosis of the bladder can infect the ureter and subsequently the renal 
pelvis by' direct extension is still a matter of discussion, although certain 
findings are difficult to explain otherwise Among other etiological factors 
of importance may be mentioned various new-giowths and areas of inflam- 
mation m the neighboring tissues, pyosalpinx, appendicular abscess, etc , 
and especially ureteral calculus, for whether primary' or secondary', the 
ureteral wall may be so injured that inflammatory ehanges vill be easily 
set up if py'ogemc bacteria are present Those cases of ureteritis and peri- 
ureteritis due to extension of inflammation from some nearby focus are 
interesting, as when such infection occurs from the inflamed appendix, and 
such cases are especially important because of the possibility of overlooking 
the primary disease 

The ureter is usually markedly' thickened, especially in tuberculous 
ureteiitis, and if the lower portion is affected the vesical orifice is swollen, 
oedematous, or ulcerated Frequently' the peii-uieteral tissues are involved, 
and we have a peri-ureteritis, or rarely' a pen-ureteral abscess, which may 
require opening and drainage The mucous membrane of the ureter may' 
be oedematous, infiltrated, or ulcerated, while it is very common to meet 
constriction of the lumen, sometimes complete closure, kinking of the ureter 
m its course, or dilatation, the latter being especially' likely' to occur aboie 
a stricture or an impacted stone, and sometimes leading to hydronephrosis, 
py'onephrosis, or pyo-ureter 

Symptoms — The symptoms of uretei itis and peii-ureteiitis ordinarily' met 
Mitli in association with kidney or bladder infections are of no especial signifi- 
cance, but it must not be forgotten that stricture of tlie ureter may produce 
sy mptoms simulating very' closely those of nephrolithiasis or nephralgia The 
couiseoi ureteiitis is practically the same as that of the primary disease, and 
yet it undoubtedly plays an impoitant lole m the development of complica- 
tions, thus, stricture of the ureter will lead to dilatation of the renal pehis, 
and hydronephrosis or pyonephiosis if the occlusion is marked, while if 
associated w ith stone, or even w'lthout such association, a complete closure 
may occur, leading to a stoppage of the urinary flow' from the affected kidney 
and sometimes a complete anuria due to reflex inhibition of the other kidney 
In diseased conditions a reflux of fluid from the bladder can undoubtedly' 
occur, and thus the ureter play's a very' important intermediary' role in the 
development of pyelitis and pyelonephritis consecutive to cystitis 

Diagnosis — The diagnosis may' be safelv made if the phv sical signs, espe- 
cially the urinary findings, show' the presence of py ehtis or py elonephntis, 
while in cases of cystitis which do not yield satisfactorily to treatment, a 
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ureteritis and probably also a pyelitis may be suspected In such cases a 
cystoscopic examination of the ureteral orifices with the use of the ureteral 
catheter is of paramount importance, while m the case of women the thick- 
ened ureter met with m ureteritis, especially m the tuberculous form, may be 
palpated through the vagina Ureteral strictures and kinlcs may be made 
out easily by ureteral catheterization, Kelly even measuring the tightness of 
the stricture by a careful estimation of the pull on the catheter or the resist- 
ance to its withdrawal, while if the rc-rays are used m conjunction with a 
catheter impervious to these rays the course of the ureter may be accurately 
determined In cases where stone is suspected as a causative factor, by means 
of the wax-tipped catheter or the -r-rays its position may be determined, espe- 
cially if the stone is composed of phosphates, oxalates, or carbonates In 
the case of the r-rays we must be careful not to mistake a phlebohth for such 
a stone It is possible if there is infection only of the lower portion of the 
ureter to find pus in the urine if the ureteral catheter is inserted but a short 
distance, while if it is pushed beyond the infected area the urine is clear 
Treatment. — ^The treatment is closely connected with that of the primary 
disease It is well to remember the frequency with which the ureter is involved 
m infections of the kidney and its pelvis, for many failures have resulted from 
a lack of appreciation of this fact, especially in cases of tuberculous infection 
It IS therefore essential, if nephrectomy is done, that if possible the diseased 
portion of the ureter be removed at the same time, even if this requires a 
complete ureterectomy with removal of a portion of the bladder wall, this 
IS peculiarly so in cases of tuberculous nephritis and pyelitis Pen-ureteral 
abscess must be tieated by incision and drainage, either externally or in the 
case of women by the vagina If stone is associated with ureteritis, ure- 
terotomy, ureteroneplirotomy, or ureteronephrectomy must be done accord- 
ing to the size and position of the stone and the condition of the kidney 
In such cases, as well as in stricture of the ureter due to other causes, resection 
and anastomosis have been done, although in most cases a fistula remains 
Occasionally operative treatment can be better carried out through the 
bladder, the perineum, or the vagina 



CHAPTER XII 
TUBERCULOSIS OF THE KIDNEY 
B-v THOJIAS R BROWN, M D 

Tuberculosis of the kidney is met -with m two distinct clinical forms 
First, as part of a general miliary tuberculosis, both kidneys as a rule being 
involved, and the renal disease being usually of comparatively slight signifi- 
cance, because it is but a part of the general infection and its symptoms 
are usually lost in those of othei organs, and second, the so-called primary 
renal tuberculosis, in which the disease is confined mainly to the urinary 
apparatus Obviouslj'^ the term primaiy is used m a clinical rather than in 
an etiological sense, as it is questionable if there aie any cases of primary 
renal tuberculosis in the tiue sense of the word, and Kronlein, therefore, 
suggests the terms combined and solitary to describe the tvo forms This 
clinical differentiation, however, is of the utmost importance, as our attitude 
towaid the tno is absolutely difteient In one there is practically nothing to 
be done, and the diagnosis, made nith great difficulty, if at aH, helps little, 
if any, in our subsequent treatment, i\ hile in the other form the health and 
life of the patient depend upon a pioper appreciation of tlie condition and 
an early diagnosis, foi in this foim piompt and proper treatment is followed 
by brilliant lesults iii a large proportion of cases It is, therefore, this second 
form of the disease, piimaiy, primitne, oi solitary tuberculosis of the kidne>, 
or chronic localized tuberculosis, to which most attention should be directed 

The conception of this disease has absolutely changed, indeed, it is because 
of the early misconceptions of the etiological factois that progress m its 
rational treatment dates back only tw o decades or less For many j ears the 
chaiacter of the disease was entirely misunderstood, and the reasons for this 
^\ere manifold, m the first place, the disease as seen by the pathologists 
vas usuallv advanced, bilateral and incurable, and generally associated 
with considerable ln^olvement of other organs, m the second place, for a 
long time tubeiculosis w as supposed to be peculiarly liable to affect the genito- 
urinary tract in its entirety, and hence the popular but misleading phrase 
urogenital tuberculosis, vhile m the third place it vas thought that in the 
great majoritv of cases the kidney ccas infected from the bladder secondarih 
by an ascending or uiogenous route — all these vieccs obciousb suggesting 
the inadMsability of local treatment These news i^ere entirely incorrect, 
for the so-called primarv form of the disease is in its incipicnc> almost alv a> s 
unilateral, it is onh mfrequenth associated with genital tuberculosis, and 
e\en then there is rarely an> direct connection between the two, it is usually 
due to a hajiiiatogcnous or descendme infection, the kidney being affected 
first, in Its early stages at least the primary source of infection, a tubercu- 
lous gland, etc , is often of slight moment, and the prime requisite for 
successful treatment is its carh recognition — in this respect differing in no 
w ise from tuberculous lesions elsew here 
VOL M — IS 
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Treatment must, of necessity, be mainly surgical, and yet the success of 
the surgeon is absolutely dependent upon the acuteness and skill of the 
physician in making an early diagnosis and m appieciatmg the undcrlyintr 
pathological process Exactly why the tuberculous process should engraft 
itself upon one system, and remain confined to that system for a eonsiderable 
period of time, we do not know, but the urinary system is no exception to this 
rule, and it is surprising for how long a time tubereulosis of the kidney 
alone, or of the kidney, ureter, and bladder, may persist without any aetive 
manifestations of the disease elsewhere It is because of the ever-widening 
appreciation of these facts that the prognosis m renal tubereulosis is beeoming 
progressively better 

Historical. — Stiuma and scrofula of the kidney were described by 
many of the older writers, Moigagni having given quite full descriptions of 
the disease, although Bayle went into greater detail apd noted the identity 
of the picture in the kidneys and in tuberculous conditions elsewhere, inci- 
dentally a view only universally accepted within comparatively recent times 
Howship’s careful description of the disease and his differentiation of it 
from other renal inflammation^ marked a distinct step forward, shared in 
by von Ammon and Rayer, it was not, however, until the diseovery of the 
tubercle bacillus that a real appreciation of the patliology of the condition 
could be had and the diagnosis made with absolute preeision In 1871 
Simon gave a great impetus to renal surgery by performing the first extirpa- 
tion of the kidney, while thirteen years later Morns recommended this oper- 
ation in unilateral renal tuberculosis The brilliant monographs of Israel, 
Kronlem, Kummell, and Rumpel have placed renal tuberculosis upon a firm 
foundation as regards both diagnosis and treatment, although there is still 
a singular lack of appreciation by the medical fraternity at large of its fre- 
quency and the brilliant results which may follow ite early recognition 
Kelly gives the following dates as important m the development of our knowl- 
edge of renal tuberculosis The stimulus to surgical thought given by 
Simon’s first renal extirpation, in 1871 , the discovery of the exact methods of 
diagnosis, from 1876 to 1893, the period of the development of the surgical 
technique in the hands of a few specialists, from 1890 to 1900, while from 
the last date the perfected operation has been m the hands of surgeons at 
large, and it may be added the methods of making a proper diagnosis in the 
hands of the entire profession 

Etiology — ^The only question under discussion is that relating to the 
origin of the primary form, for m the case of acute miliary tuberculosis and 
the involvement of the kidney in the terminal stages of tuberculosis else- 
where the mode of infection is, of course, hiematogenous, the renal disease 
being but part of a general tuberculosis The etiology of the disease in that 
type in which the involvement of the urinary system dominates the picture 
IS of the utmost importance, and on it depends the rational treatment to 
be employed There are three possible ways m which the kidney may 
become infected by tubercle bacilli (1) The haematogenous or descending 
route, (2) the ascending or urogenous, and (3) infection by continuity from 
some adjoining focus The last of these, though interesting, is extremely 
rare and of slight clinical importance, cases have been described of extension 
of the disease from spinal canes, tuberculous empyema, tuberculosis of the 
adrenals, of the intestines, and of the peritoneum In this connection the 
suggestion that renal involvement following vesical tuberculosis may be by 
continuity through the courge of the ureter is of interest, 
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The relative importance of the ascendinp; and descending modes of infec- 
tion m renal tuberculosis has been the subject of much discussion Gu^on 
and many of the older clinicians taught that hamiatogenous infection A\as 
extremely rare, that, as a rule, the kidney «as infected from the bladder by 
an ascending infection through the medium of the urine, that renal tubercu- 
losis was, m the male at least, but a part of a general urogenital tuberculosis, 
that both kidneys were aftected, as a rule, and that treatment yas of little 
or no avail The work of Baumgarten, Alban an, Israel, and others has 
showti how erioneous these older views w'ere, and has gnen us the proper 
conception of the pathogenesis of primary renal tuberculosis This question 
cannot be answ'ered by studies made at autopsy, nor b> the obser\ation 
of the symptoms, m the former the disease has usually left its early stage 
far behind, and, as a rule, involvement of many other organs has taken place, 
in the latter the symptoms arc apt to be most misleading, as the disease may 
remain dormant and practically without clinical manifestations until the 
ureter and bladder become involved To answer this question, therefore, 
w'e must have recourse, m the first place, to ihe most caieful clinical observa- 
tions and the use of the modern instruments of precision, m the second 
place, to a most minute examination of the diseased organ if it should be 
removed at operation, and m the third place, to careful animal experiments 

Baumgaiten by animal experiments showed that the infection is tubercu- 
losis, travels w'lth the current, not against it, m other w ords, from the kidney 
to the bladder, that m the genital tract the cpididynis is the fayorite scat of 
primary infection, but that the in\olvement of the two s^ stems is quite inde- 
pendent of each other, although the bladder may be infected m either case, 
yery rarely, how^ever, from the genital system Walker has inoculated the 
bladder of seyeral hundred rabbits w ith bovine tubercle bacilli, and although 
Ills experiments have not yet been completed, thev show that the kidney is 
practically never aftected by an ascending pyelitis or pyelonephritis, he found 
in his entire senes only one case which could be ascribed to this mode of 
infection, and showed that the uretci is often aftected, although generally 
showing but simple dilatation, and that the urinary organs w'ere aftected 
very rarely from the genitalia Isiacl reported four cases of tuberculosis of 
the epididymis and the kidney on the same side without m^ol\ement of the 
bladder, show mg that tuberculosis of the kidney and genital apparatus may 
occur together w itliout extension from one to the other, both m all probability 
being independent infections of luematogenous origin, although it is not at 
all impossible that hccmatogenous infection from one to the other may occur 
To quote from the same author “A large number of cases of tuberculosis 
of the urinary apparatus show' that the kidney is either the only or the first 
aftected portion,” and he bases these conclusions on the following facts 
postmortem tuberculosis of the kidney with no other disease of the genito- 
urinary apparatus, lasting health of the patient after remoAal of the tubercu- 
lous kidney, the localization of the tuberculous changes m the bladder 
about the ureteral orifices, and the presence of fresh earh tuberculosis limited 
to these same localities 

IMaiiy cases ha\e been regarded as ascending infections because of the 
greater de\ clopment of the process m the papilla?, the pch is, or the ureter, 
but this argument is fallacious, because the changes m the medulla are often 
secondari to some priman focus in the cortex, although the medullan 
lesion may de^elop more rapidh, aflcct the renal pehis and ureter, and 
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give the appearance of greater age, also it is quite possible to have a primary 
hmmatogenous infection of the pyramids or pelvis As a rule, in experi- 
mental hmmatogenous infections the bacteria gather mostly in the glomerular 
capillaries, going thence into the surrounding tissues, the smaller blood- 
vessels, or through Bowman’s capsule into the urimferous tubules, as Walker, 
Bubay, and others have shov n The extreme raiity of primary tuberculosis 
of the bladder is another argument m fa\or of the hiematogenous origin of 
renal tuberculosis, Kelly having seen but one such case, it must also not be 
forgotten that if the bladder vere the seat of the disease the kidney might 
be infected from this either by direct extension of the process up the ureter — 
a less likely mode of infection — or by the blood stream as from any other 
tuberculous focus, in this latter case this may be either by the general cir- 
culation, the vesico-utero-ovariorenal anastomosis or by the bloodvessels of 
the ureter, and m the later stages of the disease the infection of the second 
kidney is probably either by this route, or from some other tuberculous focus 
Many authors absolutely deny the possibility of a urogenous infection of 
the kidney, and Oppel and others claim that it has never been proven 
Albarran, however, showed that if tubercle bacilh were injected into the 
ureter, which was subsequently ligated below the point of injection, renal 
tuberculosis could develop, and Walker found one case which he believed 
to be definitely due to this form of infection, this, however, being unique 
m a series of several hundred experiments Kuster believes that we may 
get an ascending renal tuberculosis by the development of a tuberculous 
ureteritis, which subsequently leads to stricture below part, at least, of the 
infected area, or through antiperistaltic movements of the ureter, which 
have been observed in cases of vesical tuberculosis Wildbolz believes that 
the ascending foim is possible although extremely rare, Rovsing is convinced 
that in 2 of his 56 cases the infection was urogenous, Casper says that the 
ascending form has rarely been observed in ivomen, but in men it is more 
common, although much less so than the haematogenous form, and some- 
times associated wuth disease of the sexual organs 

The primary source of the infection in these cases often cannot be deter- 
mined, probably being some infected mediastinal, bronchial, or mesenteric 
gland, or some slight bone lesion, while in other cases an apical tuberculosis, 
a cheesy gland, or a tuberculous sinus may be found Strictly speaking, 
the disease must ahvays be deuteropathic, even if w^e are absolutely unable 
to discover the primary focus, although Israel has described what he believes 
to be a case of protopathic infection We must remember m this connection 
the great tendency of tubercle bacilli to remain latent wnth decreased viru- 
lence in some locahty for a considerable period of time, although later the 
^ irulence may be increased under a i ariety of stimuli 

Garceau’s figures seem to show' that the lungs or the intestinal tract are 
the most common source of infection in renal tuberculosis, while many 
observations show that an association has sometimes been noted between 
renal tuberculosis and tuberculosis of the bones, glands, epididymis, tubes, 
joints, etc The fact that most of the figures, how'ever, are from autopsy 
records must not be forgotten, for here the process has often lost its localized 
character and become diffuse Kelvnack found the lungs affected in 70 
per cent of his cases of renal tuberculosis, w'hile Flick and Walsh from 
studies made at the Phipps Institute consider it probable that more than 
one-half the patients suffering from pulmonary tuberculosis eventually have 
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tuberculosis of tlie kidney, and that tubercle bacilli are excreted in tbe urine 
in all cases of active tuberculosis, a view concurred in by Heyn from similar 
studies In 30 cases of renal tuberculosis, all of which, howevei, vere 
from autopsy lecords, that is m the late stage of the disease, the lungs were 
affected in 28, the abdominal glands m 14, the intestines m 19, the bones 
m 5, the peritoneum m 5, the spleen m 3, and the liver m 1 

Although many of the figures obtained above are fiom advanced cases of 
the disease, it must not be forgotten that infection may be carried from 
veiy slight often unrecognizable lesions, that only one kidney may be singled 
out as the organ to be affected, and that this infection is practically always 
hiematogenous 

Accessory Etiological Factors — In most cases it is impossible to find out 
any especial predisposing factors, although it is highly probable that at 
the time of its infection the kidney suffered some lowering of its resistance, 
possibly due to some transitory cause Among the predisposing causes which 
have been described may be mentioned an inherited tendency to tubercu- 
losis, chronic pyelitis, cystitis, and urethritis, gonorrhoea, congenital deform- 
ities, especially lobulated kidney, pregnaney, which may produce urinary 
stasis and renal congestion, floating kidney, cold — frequently mentioned, 
but extremely doubtful — calculus, hypernephroma, hydronephrosis, trauma, 
and any conditions which may produce urinary stasis, such as hypertrophy 
of the prostate, phimosis, and strictui e Trauma was formerly considered a 
most important factor, but this is haidly boin out by modem investigation, 
thus, m 403 cases Kuster found a history of tiauma m but 7, m only 2 of 
which there seemed to be any definite causal lelationship between the injury 
and the infection, while Moi purge fiom a series of experiments on rabbits, 
believes that theie is no relationship between trauma and tuberculosis In 
floating kidney the lo\\ered resistance is probably due to congestion, Kuster 
found this as the apparent cause m 18 of his 403 cases, and this may be the 
reason that women are affected moie than men, and the right kidney more 
than the left 

Age — As regards primary tuberculosis of the kidney practically all authors 
agree that the commonest age is between twenty and forty years, and the 
statistics of Casper, Bevan, Morris, Wagner, etc , bear this out Morris 
calls attention to the extieme raiity of this condition under ten years of age 
Hansen believes that it is met with equal frequency m all the decades be- 
yond the second In Robei ts’ series 4 cases wei e met ith m the first decade, 
5 m the second, 6 m the thud, 9 m the fouith, 9 m the fifth, and 2 in the sixth, 
in Kronlein’s 51 cases, 7 were between seventeen and twenty, 23 m the third 
decade, 14 m the fouith, 6 m the fifth, and 1 m the sixth In Morris’ 12 
cases, 7 were older than thnty years, 5 between eleven and thirty years 

In acute miliary tuberculosis the condition is almost entirely limited to 
young children, according to Morns under ten years of age m a large per- 
centage of cases Figures given in this connection, however, show that it 
is not uncommon m older childien and m adults Cases of primary tubercu- 
losis have been met with m infants a few months old, and m adults over 
seventy years of age 

Sex — In regard to primary tuberculosis there is a great divergence of 
opinion as to which sex is more frequently involved, most of the English 
vriters stating that more cases are found m men, most of the Continental 
writers more in women Roberts found 21 cases m men and 12 m women. 
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Morns, 9 m men and 6 in women Hansen believes that women and men 
are affected Avith equal frequency All the more modern statistics, however, 
such as those of Kuster, Casper, etc , show that the disease is unquestionably 
more prevalent m women, Casper stating that it is twice as frequent Of 
Kronlem's 51 cases, 38 weie women In acute miliary tuberculosis Morris 
found, m a series of 29 cases, 18 males and 11 females Of 46 children 
under fourteen years of age in Hamill’s series, 32 were boys and 12 girls 

Pathology — The picture is obviously different according to whether we are 
dealing with an acute miliary tuberculosis of the kidneys or a primary renal 
tuberculosis, the disease being almost always bilateral m the former, unilat- 
eral, at least in the early stage of the disease, in from 90 to 95 per cent of 
the latter 

In acute mdiary tuberculosis, both kidneys show the typical picture of a 
disseminated tuberculous infection, the tubercles appearing as minute gray 
nodules usually surrounded by a h 3 q>er£emic zone, solitary or grouped 
together m cortex or medulla, the former being the favorite seat, the 
nodules are frequently arranged in rows following the course of the inter- 
lobular vessels, and often closely resemble small infarctions Even in this 
form we may find the infection definitely limited to the areas supplied by 
one branch of the lenal artery It is not impossible for the bacteria to 
escape through the glomerular bloodvessels, especially if the walls should 
be injured, setting up changes in the unniferous tubules and renal pelvis — 
Cohnheim’s excretion tuberculosis The changes are most likely to be noted 
m the interstitial connective tissue, where the characteristic cell proliferation, 
formation of giant cells, etc , can be seen, with associated degenerative 
changes in the adjoining parenchyma Necrosis and caseation are not so 
common m this form because of the early death of the patient in the majority 
of cases 

In 'primary renal tuberculosis it is common to make a division along 
pathological-anatomical lines, according to which portion of the organ is 
most markedly affected Konig describes two forms, the solitary, m which 
there is no connection with the renal pelvis, and the pyehtic Israel makes 
three divisions phthisis caseosa, frequently associated with perinephritis 
and paranephritis, and often leading to pyonephrosis, tuberculous ulcera- 
tion of the points of the papillie, much less common, but if present associated 
with a tendency toward severe hemorrhage, and the clironic disseminated 
tuberculous form, resembling the kidney of aeute miliary tuberculosis, except 
that the disease is unilateral, the tubercles are laiger, and the later processes 
of necrosis and caseation are more likely to be seen Oppel differentiates 
cortical and medullary tuberculosis, while Tuffier divides the tuberculous 
infiltrations of the kidney into three groups — tuberculous pyelonephritis, with 
or without cold abscess, massive degeneration of the kidney, and tuberculous 
hydronephrosis 

The pathological picture depends largely upon the duration of the disease, 
the rapidity with which the changes take place, and the accessory factors 
In most cases at a latei period the process affects mostly the papillae and 
the pjTamids, and the pelvis is usually involved, although m some cases the 
disease is confined entirely to the parenchyma, in rare instances localized 
m one pole, which, according to Zondek, is due to the fact that it is sup- 
plied by a single large branch of the renal artery Animal experiments and 
the more recent studies seem to show that in the early stages the medullary 
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or cortical interstitial connective tissue is most likely to be first affected, 
the bacilli gathering in the cortical layer, in the Malpighian bodies, or 
in the capillaries outside the glomeruli, and extending thence as already 
described Tubercles may develop in the glomeruli themselves, in the 
urimferous tubules, or the renal pelvis, as well as m the interstitial connec- 
tive tissue, whatever be their situation, infection may be carried second- 
arily to the papilltK, the pyiamids, or the renal pelvis In the secondary 
focus the disease may progress more rapidly, while it is possible for the 
primary focus to show signs of healing, this is one of the reasons why so 
many renal infections weie erroneously regarded as urogenous, and shows 
how impossible it is to determine the relative age of the process m different 
portions of the kidney 

The histological changes are the same as in tuberculosis elsewhere the 
proliferation of small, round cells, the presence of giant cells, the necrosis, 
softening, and caseation of the tubercles and their fusion into abscesses of 
larger or smaller size, with a tendency toward cavity formation, the sur- 
rounding renal parenchyma showing cloudy swelling, fatty degeneration, 
and other degenerative changes of the epithelial cells, leading finally to necro- 
sis and cell death The formation of new connective tissue tends m some 
cases to contraction of the kidneys, while, in addition in some cases the 
typical changes of a chronic interstitial nephritis result, due possibly to 
attenuated bacilli, possibly to toxins 

The kidney may undergo complete destruction — ^Tufllei’s massive de- 
generation — due to early ureteral closure by downward extension of the 
process, and m this form the kidney is usually not much enlarged, if at all, 
and is represented by a fibrous sac filled with a cheesy, greasy, or calcified 
mass When the renal pelvis is involved its mucous membrane is thickened 
and shows ulceration, the whole surface sometimes being involved, peri- 
pyehtis IS not uncommon, rarely with perforation into the adjacent tissues 
In the vaiious tuberculous foci fiesh crops of tubercles may develop by direct 
extension or by metastasis If the ureter is more or less impermeable, a 
pyonephrosis may develop, this being especially likely if there is a secondary 
infection A considerable portion of the kidney substance may remain 
intact, or the organ may be converted into a sacculated mass, the abscesses 
or cavities being sepaiated by bands or bars of renal tissue, the whole 
medulla and a large portion of the cortex may be converted into a large 
cavity, or the kidney may be changed into a shrivelled-up, putty-like mass, 
due to complete and permanent ureteral closure Cheesy abscesses, whether 
large or small, may become inspissated, undergo calcareous change, or be 
discharged into the renal pelvis, causing a marked and characteristic change 
in the urine, as a rule, tubeicle bacilli are found m these discharges, often 
in nests or clumps, and sometimes shreds of renal tissue The kidney, as 
a rule, is enlarged to a greater or less extent, sometimes considerably so if 
there is marked obstruction to the flow of urine, and we may have a hydro- 
nephrotic or pyonephrotic sac, a polycystic tuberculous kidney has also 
been described 

Pennephnc and paranephric inflarmnatioris are quite common m renal 
tuberculosis, the infection being eithei by direct extension or by metastasis, 
the formei being the more usual Sclerotic changes in the fibrous capsule 
and the surrounding fat may predominate, or we may meet with tj'pical 
tuberculous changes, abscess, caseation, etc 
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Changes in the weter are ver}' fiequent, espeeially in those forms where 
the renal pelvis is involved, and are almost always present in the later stages 
of the disease If ulceration of the mucous membrane of the renal pelvis 
is present it is likely to extend down the uietei, wluch is usually dilated m 
its upper part, while faither down it may become more or less impel meable, 
due to the inflammatoiy process The mucous membrane of the ureter may 
show fresh tubercles, oedema, swelling and areas of ulceration, while it is not 
at all uncommon foi the peii-ureteral tissues to participate in the inflamma- 
tory process, m either case the inflammation may be tjqiically tuberculous, 
or may be entirely represented by sclerotic changes In some cases the major 
portion of the ureter maj"^ be unaffected and the diseased process mainly con- 
fined to the lowei portion, especially the uieteral moutlis, which may be of 
abnormal shape, the surrounding mucous membrane being either reddened 
or oedematous, or show mg definite tuberculous changes Hall6 and Motz, 
from a careful study of the pathological preparations at the Necker Hospital 
m Pans, found that the disease was m some instances entirely confined to the 
ureteral mucous membrane , sometimes ureteritis obliterans w’as met w ith and 
frequently changes in the ureteral mouths and peri-ureteritis In Roberts’ 32 
cases of renal tuberculosis the ureters w^ere diseased m 30 

The hladdei is involved m a large number of cases of renal tuberculosis, 
although it IS surprising for how long a time it may remain unaffected, 
m the later stages it is practically alw'ays diseased The changes may be 
limited to the area surrounding the ureteral openings, or may be more 
extensive, in some cases the entire mucous membrane being involved with 
ulceration, contraction of the bladder, etc, and associated inflammation of 
the perivesical tissues The bladder, although inflamed, may show no tjqiical 
tuberculous changes, but this is extremely rare In Roberts’ series the 
bladder w'as involved m 21 and the urethra in 7 of 32 cases 
The other Lidney may remain absolutely normal or may be infected from 
the one primarily diseased, although the second kidney often does not 
become involved until a long time after the infection of the first The 
infection of the second kidney may be metastatic from the diseased kidney, 
the diseased bladder, or some other focus of tuberculosis, or in rare instances, 
according to many observers, the infection may arise from the bladder by 
direct extension through the meter or by the urogenous route, this latter 
mode of involvement being denied by many careful observers, and if present 
unquestionably of extreme raiity 'The second kidney may show signs of 
compensatory hypei trophy, chronic interstitial changes, or amj loid degenera- 
tion, Albarran describes the following pathological conditions which may 
be referable to the other kidney transitoi y albuminuria, persistent albumin- 
uria, nephritis, hemorrhagic nephritis, and simple cyhndruria 

Unilateral oi Bilatewl Involvement — ^There is, as might be expected, 
marked discrepancy as to wdiether the condition is more likely to be bilateral 
or unilateral, according as the figures are obtained from autopsy records 
or from clinical observations In a series of 12,732 autopsies, bilateral 
involvement was present m 62 3 per cent , unilateral m 37 6 per cent , wdiile 
m some of the older series, m wdiicli obviously the disease w^as not studied 
until very late, bilateral involvement was frequent, thus, m Roberts’ series 
of 32 cases, 19 were bilateral, 13 unilateral 
In the more modern clinical statistics, however, there is a marked pre- 
' ponderance of unilateral involvement, showung very definitely that primary 
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tuberculosis of the kidney in its incipiency or early stages is unilateial in 
from 80 to 95 pei cent Douglas found tins to be 80 per cent , Be\an, 90 
per cent , Albarran, 91 per cent , Mirabeau, at least 50 per cent , Kronlein, 
92 per cent , Israel, 92 per cent , Kummell, 88 per cent , and Facklam, 
91 per cent As regards the frequency of involvement of the two sides, 
Kuster’s series of 368 cases showed the right side alone involved 189 times, 
the left side alone 163 times, both sides 16 times, most figures show this 
piepondeiance of the right side, which possibly may be related to the lower 
position of the right kidney and its greater tendency to descensus 

As regards the frequency of involvement of the kidneys m local and 
general tuberculosis, the figures differ very markedly, although the fre- 
quency after some very slight or even imperceptible lesion is of more in- 
terest, as these are the cases which are so susceptible of satisfactory treatment 
if propel ly approached In 6000 autopsies at the Pathological Institute of 
Prague, 1317 were tuberculous, and of these 5 6 per cent showed renal involve- 
ment, in 3424 autopsies at the Massachusetts General and Boston City Hos- 
pitals there were 24 cases of caseous renal tuberculosis, Rillet and Barthez 
found involvement of the kidneys in 49 of 315 tuberculous children, Dickinson, 
in 300 autopsies on subjects over twelve years of age, found renal tubercu- 
losis 11 times, m 300 under twelve years of age, 49 times, in 2410 autopsies 
at the Middlesex Hospital there were 29 cases of miliary and 15 of primary 
renal tuberculosis According to Wagner, surgical or primary renal tubercu- 
losis IS present in about 10 per cent of all cases of tuberculosis The propor- 
tion of cases which show renal involvement should in all probability be larger 
than those given m the figures above, m which the mam dependence was upon 
the macroscopic appeal ance of the kidneys This is also suggested by the 
work of Flick and Walsh at the Phipps Institute, Philadelphia, who showed 
that m practically all cases of advanced pulmonary tuberculosis, tuberculous 
lesions of the kidney could be found, although sometimes very slight and 
only made out by microscopic study 

Before leaving the subject it is of interest to call attention to some of the 
recent work on experimental tuberculosis of the kidneys m animals, as these 
throw a great deal of light upon our conception of the disease, especially as 
regards the early stage Jossuet showed that inoculation of tubercle bacilli 
into the rabbit’s aiteiy would usually cause renal tuberculosis, especially if 
the kidney’s resistance was lowered by the administration of some toxic 
substance Tuberculous deposits followed the arterioles and were frequently 
limited to the cortical region, the deposit m the medulla being dependent 
upon a secondary lymphatic infection fiom this primary focus Besides 
this specific change, he found parenchymatous or interstitial nephritis, 
congestion, hemorrhage, leukocytic infiltration, or amyloid degeneration, 
these changes, according to Jossuet, being due to the microorganism itself 
rather than to its toxins It is also possible to have a tubeicle baeillus 
bacilluna with slight albuminuria, probably due to a transitory nephritis of 
mild grade 

Bernhard and Salomon found that with the toxins produced by the 
tubercle bacillus fibrous changes and an accumulation of leukocytes could 
be produced, after injecting the tubercle bacilli into the bladder and ligating 
the ureter no renal tuberculosis was noted by them, although if the injection 
vas into the renal pelvis and the ureter was tied tuberculosis developed 
Bubay, after injecting virulent tubercle bacilli into the carotid and renal 
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arteries, found that the first groups of bacilli were to be met with in the dilated 
glomerular loops, about which was gathered a homogenous mass of multi- 
nuclear leukocytes, and on the second day large cells with vesicular nuclei, 
probably phagocytes, while Walker found that the bacteria gathered mostly 
m the glomerular vessels, going thence into the sui rounding tissue, into 
the smaller bloodvessels oi through Bowman’s capsule into the uimiferous 
tubules 

Symptoms — In acute mdiarij renal tuberculosis characteristic symptoms 
referable to the kidney are larely present, oliguria and albuminuria may 
be due to renal involvement or be but a sign of general infection, tubercle 
bacilli, although usually found if caiefully looked for, may not be indicative 
of any marked involvement of the kidneys, as they are found m the urine 
m most cases of general miliary tuberculosis and advanced phthisis. Flick 
and Walsh finding them m 44 of 60 cases of the latter disease, lumbar 
pain may be complained of, but this is not uncommon in general infection 
As, hoAvever, the renal disease is but a part of a general miliary infection, or 
appears as a terminal infection m seveie lesions elsewhere, our inability to 
determine from the symptoms whether the kidney is or is not involved is 
of very little moment 

In chronic or primary renal tuheiculosis the conditions are very different, 
the whole future of the case depending upon a piompt and clear recognition 
of the symptoms Unfortunately symptoms leferable to the kidney may be 
absolutely wanting at first, the patient only making complaint when the 
bladder becomes involved or the constitutional disturbances are very evident 

The clinical course of renal tuberculosis may be divided into four stages 

(1) The latent stage, (2) from the involvement of the p^nramids to the in- 
fection of the bladder, (3) the stage of bladdei involvement, and (4) that of 
the infection of the other kidney In the latei stages diagnosis, as a rule, 
should not be difiicult, but a successful issue depends on our being able to 
make an early, not a late diagnosis, and it is, therefore, the early symptoms 
that are especially important, m the majority of cases careful questioning 
and a thorough investigation will reveal some symptoms suggestive of renal 
disease It is possible, however, for the disease to run an absolutely silent 
course, even until the kidney is completely destroyed, while the length 
of the latent period depends upon whether the involvement of the renal 
pelvis IS early or late, even m marked disease of the cortex there may be no 
symptoms whatsoever As seen clinically the fiist symptoms, both ob- 
jective and subjective, are usually leferable to the bladder, and are often 
difficult to interpret properly, many cases for a long time have been regarded 
as simple cystitis or irritable bladder 

The most important symptoms are (1) Changes in the urine, both as 
regards its flow and its physical, chemical, and microscopic constitution, 

(2) local swelling and pain, (3) constitutional disturbances The first of 
these m the majority of cases is by far the most important in arriving at an 
early diagnosis 

1 Unne — The first symptoms are usually disturbances of urination, 
there is an increased frequency, with burning, sometimes cramp-hke pains, 
usually beginning about the middle of the flow, increasing to the end, and 
ceasing with the complete emptying of the bladder This increased frequency 
IS especially likely to be present at night, and may be due to a reflex stimula- 
tion of the bladder, an associated cystitis, or perhaps excessive acidity of 
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the urine As a rule, although not always, these disturbances are not severe 
except when the bladder is involved, when they may assume the most painful 
proportions, strangury, dysuria, and frequency of urination sometimes reach- 
ing an almost incredible degiee, torturing the patient day and night and 
making life unbearable Incontinence is seen in a few cases, and Bazy 
regards this if present as a very important early symptom The frequency 
may be constant or intermittent, and with the pain may unquestionably 
precede the involvement of the bladder by a considerable period of time 
For this reason it is probably the most important symptom, as it calls atten- 
tion to the urine and suggests the advisability of making a careful examina- 
tion Roberts reports a patient voiding on an average 160 times daily, 
m whom the bladdei, however, was but slightly diseased, in another mic- 
turition was incessant until nephrotomy with drainage was performed In 
some cases, even before the increased fiequency and pain, the patient notices 
a eonstant or intermittent cloudiness of the urine 

The amount of urine varies markedly, according to some it may be dimin- 
ished at first, while according to Guyon, Tilden Brown, and others, polyuria 
is a cardinal early symptom, especially nocturnal polyuria, in many cases 
the amount is practically normal In the later stages the amount may be 
normal, diminished, or even increased according to the extent of destruction 
of the kidney tissue and the degree of hypertrophy of the sound kidney 
When both sides are extensively involved, or when the flow from the diseased 
side ceases, due to stoppage in the ureter, we may have oliguria or even anuria 
If both kidneys are cathetenzed, it is mterestmg to note the larger amount 
from the normal kidney, and its much quicker and more marked response 
to the taking of fluids by mouth Kuster has shown that in rare instances 
a polyuria may develop in the later stages of the disease if the ureter on the 
diseased side suddenly becomes closed, the urine being clear under these 
circumstances if the bladder is not involved, polyuria with cloudy urine, 
although sometimes met with in the later stages of the disease, is extremely 
rare 

The reaction is always acid unless the disease is complicated by an alkaline 
cystitis or pyelitis, or unless the patient is taking large quantities of alkalies 
In some cases the acidity is increased If there is an associated infection 
with one of the urea-decomposing bacteria the odor may be very foul, this 
being more likely to occur in the later stages of the disease 

The albumin present varies considerably m amount It is usually small 
in the early stages, corresponding to the amount of blood and pus present, 
while later it is likely to be increased because of the frequent presence of an 
associated interstitial or parenchymatous nephritis m other portions of the 
diseased kidney If the specimen is obtained directly from the diseased 
kidney, even in fairly early cases, a moderate or considerable amount of albu- 
min IS the rule, the smallness of the amount m the specimen from the bladder 
being due to its admixture with a much larger amount of clear urine from 
the normal kidney The urine from the other kidney may sometimes con- 
tain albumin even v ithout tuberculous disease, due, as a rule, to transitory 
toxic changes, the albumin often disappearing rapidly after removal of the 
diseased organ 

The urine may be absolutely clear, as, for example, when the ureter is 
temporarily blocked or permanently closed, or when the disease is entirely 
confined to the cortex, the examination of the sediment, hove^er, is of the 
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utmost importance, and, as a rule, it is the finding of pus cells, often led 
blood cells, and tubercle bacilli in the sediment from the cloudy specimen 
of urine that gives the diagnosis 

The presence of tubercle bacdh is of the utmost importance, and, excepting 
m cases of general miliary tuberculosis oi an active tuberculous process 
elsewhere, it is the most impoitant diagnostic sign of piimary lenal tuber- 
culosis They may be found m the great majority of cases if the sediment 
obtained fiom a considerable amount of urine is centrifugalized and re- 
peated examinations are made, preferably at intervals of several days 
They are rarely piesent m large numbers, and often require very careful 
seaiching of many specimens, if the bladder is involved they aie usually 
found with greater ease, although even here time and patience are lequired 
Nests or clumps of the bacilli are often found embedded in the masses of pus, 
crumbling caseous material, neciotic tissue, and detritus which are present 
m the urine when an abscess ruptures into the renal pelvis In 195 cases 
collected by Kuster in Avhich tubercle bacilli were searched for, they were 
found m 94, not found m 101, although unquestionably vith greater care 
and persistence they could be found m a far larger propoi tion 

Pus cells aie almost always piesent, although m varying amount, it is 
sometimes the cloudiness of the mine Avhich fiist calls the patient’s attention 
to his trouble Pyuna is usually more maiked if the renal pelvis is in- 
volved, and especially if there is an associated tubeiculous cystitis, or a 
mixed infection, while it is not at all uncommon for the urine to become 
suddenly thick with pus after the lupture of an abscess into the renal pelvis 
Ebstein believes that the pus cells are very likely to be abnoimal, irregular 
in outline, broken up, and ivith indistinct nuclei If there is an associated 
alkaline cystitis, the pus cells, led blood cells, and mucus may appear as a 
thick, viscid mass 

Blood m the urine is a veiy important symptom of renal tuberculosis, 
microscopic blood being found m the great majoiity of cases and macro- 
scopic blood not uncommonly Red blood cells are peculiarly likely to be 
present m the early stages, and a macroscopic liBematuria may be the first sign 
noted Macroscopic hmmaturia is usually intermittent, rarely profuse, as 
a rule not affected by rest or exercise, and associated with pyuiia usually of 
moderate grade According to Casper, hemorrhage is more likely to occui 
m the eaily stage, as the progression of the disease is associated with in- 
creasing obliteration of the bloodvessels Tuffier, Albarran, Pousson, and 
others have reported cases of severe bleeding, requiring immediate operation, 
m renal tubeiculosis, while more recently Askanazy has reported five cases 
of his own and a number from the literatuie m which more oi less maiked 
macroscopic hsematuiia lecurimg at mteivals was the earliest symptom, 
usually coming on suddenly and m some cases being the only sign of disease 
for many years, m one case sixteen, in another thiiteen years elapsed befoie 
other symptoms appeared The blood may sometimes entirely stop up the 
ureter, producing colicky pains, whicli often disappear with the appearance 
of worm-like blood clots m the urine — blood casts of the meter In patients 
operated upon Askanazy found either tubeiculous ulceration of the apices 
of the papillae, or of the renal pelvis, or m some cases simply a scattered 
miliary tuberculosis, m these latter cases be believes that the hemorrhage 
IS due to an acute arterial congestion of the kidney which is likely to be associ- 
ated Mith colicky pains, Klebs belie\es that these eaily hemorrhages may 
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be due to an angiotoxin produced m the growth of the bacteria in the body 
Cases have been reported in which ulceration of only one papilla has caused 
such severe hemorihage as to require immediate operation 

Ejntliehal cells from the renal pelvis, ureter, or bladder are usuallj'^ present 
and may show signs of fatty degeneration Casts were found by Hunner in 
10 per cent of his cases, although, according to others, both hyaline and 
granular casts are found much more frequently than this Their presence 
IS due to an associated nephritis m the diseased kidney as a rule, but they 
may come exceptionally from the other kidney, which, as Albarran has show n, 
may be affected by the circulating toxins Granular amorphous masses, 
crumbling cheesy material, bits of kidney tissue, masses of friable detritus, 
often with tubercle bacilli embedded therein, fibrous tissue, and elastic 
fibers are occasionally found, and when present are of great diagnostic value, 
fragments of stone may be noted if renal calculus and tuberculosis are present 
together, but this is a rare association 

2 Local Swelling and Pam — ^Local swelling is an important but inconstant 
symptom, although in the later stages it may often be made out, or at least 
a feeling of increased resistance or of distention to the palpating hand, the 
organ frequently being less movable than m health The presence of peri- 
nephritis or paranephritis increases markedly the chance of finding a palpable 
tumor The local sivelhng is usually not very marked except wdien asso- 
ciated with pyonephrosis, hydronephrosis, or paranephric abscess, the largest 
tumors are those due to a pyonephrosis with mixed infection, and in these 
cases it IS not uncommon to find changes m the size of the tumor due to 
changes in the ureter, while occasionally the soft walls of the cavities can be 
made out, especially if the patient is much emaciated Roberts found a 
distinct tumor in 7 of his 35 cases, but seldom of great extent, w hile von 
Ammon reports a case in ivliich the swelling extended from the false ribs 
to the crest of the ilium Usually at operation some increase in the size 
of the kidney is found, although a diminution is sometimes met with 

Local •pain, frequently absent or slight m the early stages of the disease, 
may occur spontaneously or may only be elicited by pressure, the former 
being, as a rule, more a dull ache, a sensation of fulness, dragging or pressure, 
or a sense of soreness than a severe pain This is usually due to stretching 
of the capsule, and may radiate to the bladder or thigh The pain may be 
constant and paroxysmal, and increased by exercise, wdiile in addition ive 
sometimes meet wnth cases of typical renal colic due either to occlusion of 
the ureter ivith detritus, blood, etc , or to acute arterial congestion, the 
latter, associated ivith hematuria, being an important early symptom in a 
small proportion of cases Tufiier’s foi me donloureuse w ith neuralgic pains 
in the renal region is extremely rare Bazy finds three points w'here pain 
may be produced by pressure, para-umbihcal, subcostal, and lumbar, while 
pain and tenderness in the costovertebral triangle is common if there is 
much perinephric or paranephric involvement, this latter being often asso- 
ciated with sivelhng, fever, and severe constitutional disturbances It 
must not be forgotten that in some cases the pain, as w ell as the swelling, is 
refeired to the healthy kidney ivhich has undergone compensatory hyqier- 
trophy 

3 Constitutional Disturbances — Constitutional disturbances are usually 
present, although, as a rule, not marked until fairly late in the disease It 
IS not uncommon to find a gradual impairment of the general health, dimin- 
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isliing strength, fatigue on slight exertion, and unaccountable dyspnoea 
In other cases, but these are rare, the constitutional symptoms may develop 
rapidly and the picture resemble typhoid fever, such a resemblance is not 
uncommon in the later stages As a lule, the constitutional disturbances 
develop gradually, while m some cases the condition may persist for a lonw 
time, with no apparent impairment of the general health In the later stages 
the constitutional symptoms are marked — emaciation, amemia, cachexia, 
anorexia, and other digestive disturbances, fever, chills, and profuse sweats 
These symptoms are usually more severe and develop more rapidly if the 
bladder becomes involved, or if there are signs of active tuberculosis else- 
where, and it IS always important to determine whether some of the symp- 
toms at least are not referable to an active lesion outside the urinaiy tiact 
If the bladder is markedly involved, the constant and severe pain, the incessant 
frequency of urination, and the loss of sleep may cause rapid emaciation and 
maiked depression, both mental and physical In rare instances primaiy 
renal tuberculosis may develop with the typical symptoms of acute nephritis, 
oedema, nausea, vomiting, ohguiia, etc , oedema may also be present in the 
later stages, especially if both kidneys are involved 

Fever is present in a fair proportion of the cases, although often absent 
during the latent stage According to Israel fever is present in only 22 per 
cent of the cases of uncomplicated renal tuberculosis, and m SO per cent if 
the bladder is also involved, but these figures, especially the former, arc too 
low In the early stages fever, if present, is likely to consist simply of a 
regular or intermittent evening use of one or several degrees, while in the 
late stages, especially if associated with marked bladder involvement, it is 
usually irregularly intermittent, remittent, constant, oi of the hectic type, 
m this latter instance profuse sweats being a common accompaniment, 
especially night sweats, while in some cases frequent chills are met with 
The more constant and the higher the temperature the more rapid the 
development of the general symptoms, emaciation, digestive disturbances, 
anaemia, etc 

Digestive disturhances are frequent m the later stages, while diminution 
of appetite is a not uncommon early symptom In advanced cases marked 
gastro-mtestinal disturbances are common, such as diairhoea, peisistent or 
alternating with constipation, marked anorexia, etc , while von Ammon has 
reported a case m which there was a marked temporary bulimia 

The pulse is rapid if nephritis is present or m advanced cases, its rate 
otherwise being dependent upon the degree of fever Reitter believes that 
hypotension of the pulse is a differential symptom of great importance, 
as he found it in 6 of 10 cases of renal tuberculosis even with marked evi- 
dences of nephritis 

Anoemia, ohgiemia, ohgochromaemia, or oligocythfemia is present in all 
advanced cases, and may appear rather early, m uncomplicated cases the 
leukocytes, as a rule, are either normal or diminished, the neutrophiles being 
especially reduced, while if there is a secondary infection, leukocytosis is the 
rule If both kidneys aie markedly diseased, the freezing point of the blood 
may be less than — 0 6° C 

Course — As acute disseminated renal tuberculosis is but a part of an 
acute general tuberculous infection, the course is rapid and the termination 
always fatal 

The course of primary renal tuberculosis is chronic and may last months 
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and even years, the disease, while progressue, often develops so slowly that 
no changes may be noted in long periods of time The difficulty or inability 
of determining the exact beginning of the disease makes it impossible to tell 
the exact duration, but from the fiist appearance of the symptoms to the end, 
five or more years may elapse, and in some cases symptoms have been present 
for more than ten years, in one-half of Kronlein's cases the symptoms had 
been present one year, in the other half two to four years or longer, while 
m Kelly’s group of 62 cases the average duration was three and a half years, 
one patient having had definite symptoms for thirteen years, yet showing 
on opeiation some secreting tissue still left in the diseased kidney, and the 
other kidney normal He noted the long period of time wdiich elapsed, as a 
rule, before the involvement of the second kidney, and in some cases even of 
the bladdei There is often a consideiable fluctuation in the symptoms, 
not mfiequently even a marked improvement, and then a gradual or rapid 
progression Usually an increase m the local symptoms brings about a 
coriespondmg mciease in the general symptoms and hastens the end A 
number of complications may occur, the perinephric and paianephric 
tissues frequently show' involvement, often associated wuth increased pain, 
swelling, and severe constitutional disturbances, wdiile disease of the ureter 
and bladder is extremely common, the other kidney may show toxic changes, 
a simple pyelitis, or typical tubeiculosis, the picture may be confused by the 
development of a ureterovaginal or vesicovaginal fistula, while by metas- 
tasis or direct extension the nearby and distant organs may be involved m 
the tuberculous process, or the cheesy abscesses may rupture externally 
or into the neighboring organs 

The cause of death m clironic renal tuberculosis may be exhaustion or 
septicaemia, the latter being especially likely to occui if the paranephric 
tissues are extensively diseased, or if there is a severe mixed infection , metas- 
tasis and general dissemination of the tubercle bacilli , metastatic tuberculosis 
of other organs, as most commonly the lungs, the intestines, the peiitoneum, 
etc , amyloid disease, extension of the disease to the tissues surrounding the 
kidney, with abscess formation and subsequent ruptuie, and m very rare 
instances uriemia, the latter occurring wdien both kidneys are diseased, or 
m some cases when one is removed and the other is tuberculous, show's 
signs of nephritis, or is absent altogether 

Diagnosis — The realization that renal tuberculosis is usually unilateral, 
that its origin is almost exclusively hiematogenous, and that it is a disease 
very susceptible to treatment if recognized early, makes the necessity of a 
prompt and correct diagnosis of the utmost importance, m fact, if a cure 
IS to be hoped for, early diagnosis is absolutely essential If the diagnosis is 
easy it is usually because the disease is far advanced and often beyond the 
possibility of successful treatment, while to make an early diagnosis always 
requires careful and often repeated examinations, the use of the modern 
instruments of precision, and thorough study It is important that w e should 
make the diagnosis, if possible, before the appearance of marked constitu- 
tional symptoms and involvement of the bladder This may be extremely 
difficult from the quiet afebrile course of the latent stage and its marked 
freedom from striking s'^ mptoms It is necessary to consider carefully the 
famih history, the past histori , the general appearance of the patient, the 
presence of pain, dysuria, polyuria, hfematuria, mereased frequency of mic- 
turition, etc , to examine the unne thoroughly, to use the cystoscope and 
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ureteral catheter, to make careful bacteriological studies, and in some cases 
to give tuberculin 

It IS a good practice to look foi tubercle bacilli in every acid, sterile, puru- 
lent urine, and to suspect renal tuberculosis m cases of slight urinary dis- 
turbances or constitutional disturbances with no apparent cause Phj^si- 
cians should pay more attention to complaints of lumbar pain localized in 
one side and persisting for some time, the possibility of renal tuberculosis 
should be considered in all febrile cases, especially those characterized 
by an evening rise of temperatuie, all cases of cystitis not yielding to tieat- 
ment should be investigated m this connection, and every case of cloudy 
urine with no bladder symptoms, especially if associated with signs of tuber- 
culosis elsewhere, the possibility of a tuberculous oiigin should be remem- 
bered m every case of renal luematuria without definite cause It must not 
be forgotten that cluonic gonorrhoea, renal calculus, or neoplasm may be 
associated with tuberculosis, and the discover}’^ of the former does not neces- 
sarily exclude the latter, that in some cases the classical symptoms may be 
lacking, there may be no pain, no swelling, no general disturbance, and 
even, temporarily at least, no changes m the urine, and that it is only by 
repeated examinations and the careful weighing of every symptom and 
sign in these cases that a diagnosis can be made To make a positive diag- 
nosis tubercle bacilli must be found m the mine, and pioved to have aiisen 
from the kidney, while if this is not possible a presumptive diagnosis may be 
often made from the local pain and sw'clhng, sterile renal pyuria, renal 
hiematuria, and tuberculous lesions elsewdiere m the body, although it must 
not be forgotten that the pain and sw'elhng may be refeiied to the healthy 
kidney If renal tubeiculosis is diagnosed it is "well to look for tuberculous 
lesions elsewhere and determine if possible the piimary source of the renal 
infection In the latei stages the diagnosis is often veiy easy, the patient 
show's signs of tuberculosis elsewdicre, the kidney is painful and swollen, 
and the urine contains pus cells and tubercle bacilli, but no patient should 
be allow'ed to reach this stage and none need if the possibilitj' of renal 
tuberculosis being the cause of clinical pictures of doubtful etiology and 
vague symptoms, referable in the majority of cases to the uiinary system, 
IS kept constantly m mind 

The study of the tirine gives, as a lule, the most important signs, pyuria, 
hfematuria, and the finding of tubeicle bacilli giving the diagnosis in the 
majority of cases The urine should be obtained by catheter to avoid con- 
tamination with the smegma bacillus, while, wdienever possible, sepaiate 
specimens should be obtained by the ureteral catheter The urine should 
be studied with especial care w hen increased frequency, especially nocturnal, 
and pain on urination have been noted, and also, according to many clini- 
cians, in cases of polyuiia wnth no apparent cause Red blood cells aie 
usually present, although often only demonstrable micioscopically, w'hile 
macroscopic hsematuria is often very abrupt m both its onset and its dis- 
appearance, and may occur intermittently 

Pyuna is usually present and of great importance, and every pyuria in 
an acid urine which show's no growdh on the ordinary media should be in- 
vestigated w'lth great care According to Ebstein, Colombino, and Moscou, 
abnormalities of the pus cells are found more commonly in renal tuberculosis 
than m other conditions, and ii regular broken-up foims W'lth indistinct 
nuclei are frequently met 
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The finding of tubercle hactlh m the urine gives the diagnosis if p^o^en 
to be derived from the kidney, v Inch is easy when ureteral catheterization 
IS possible, we must not forget that they are commonly met with in the 
urine, howe\er, m the case of active tuberculosis elsewhere If the urine is 
obtained by ureteral or urethral catheterization the ordinary means of stain- 
ing and studying the bacteria are all that is necessary, but if voided speci- 
mens are examined the tubercle bacillus must be differentiated from the 
smegma bacillus, and this may be done either by animal inoculation or by 
certain staining methods, such as those of Bunge, Trantenroth, and Dahms 
Ekehorn found tubercle bacilli in every one of his 55 cases by careful search, 
although according to Casper they can be found in but 70 to 80 per cent of 
all cases Personal experience agrees with that of Ekehorn, although it is 
often necessary to make frequent examinations of the centrifugahzed sedi- 
ment In suspicious cases where they are not found, guinea-pigs should be 
inoculated with the sediment, and, if it contains tubercle bacilli, in from four 
to six weeks definite tuberculous lesions will develop Bloch and others have 
suggested that to make an earlier diagnosis by this method, certain of the 
lymph glands be bruised or injured, as they found that under these circum- 
stances definite tuberculous changes may be noted in nine or ten days 

Funchonal tests of the unne from the separate kidneys should always bt 
made when possible, although it is well to remember that a tuberculous 
kidney may give absolutely normal readings If the disease is advanced, 
however, the figures from that kidney in the great majority of cases are low, 
and these are of especial value m cases where operation is under discussion, 
although a great majority of surgeons lay more stress upon the microscopic 
and bacteriological findings than upon these functional tests Some clini- 
cians lay great stress upon blood cryoscopy as a means of determining whether 
one or both kidneys are diseased, but this m the mam is unreliable 

The %ise of the cystoscope and the weteral catheter has revolutionized the 
diagnoses of renal diseases By cystoscopy we can determine whether the 
bladder is involved, and the character and extent of the disease, while 
by studying the condition of the ureteral openings and the contiguous mucous 
membrane the unilateral or bilateral character of the disease may be deter- 
mined with a fair degree of accuracy, this being greatly helped by watch- 
ing the character of the urine flowing from each ureteral orifice, in some 
cases this urine may be caught in the cystoscope and studied subsequently 
A dislocated, retracted ureteral mouth surrounded by reddened or swollen 
mucous membiane or by distinct ulcerations is very suggestive of tubercu- 
lous disease of the corresponding kidney, especially if the bladder sbous 
slight involvement elsewhere A cloudy or bloody urine from one ureteial 
orifice will often give the diagnosis, while the functional ability of the ti\ o 
sides may be gauged to a certain extent by the relative amounts flow mg from 
each, if the bladder is much diseased, cliromocystoscopy is of great value in 
helping us to find the ureteral orifices Cystoscopy sometimes fails, as m the 
case of very painful contracted bladder, extensive swelling of the ^eslcal 
mucous membrane, and profuse bleeding on instrumentation 

The ureteral catheter should be used if possible m every doubtful case, 
for if used with care the procedure is practically devoid of danger if the 
bladder is carefully w’ashed out, the ureteral orifices swabbed off, the tech- 
nique most rigid, the patient given considerable water before the procedure, 
and the catheter introduced but a short distance until the condition of the 
1 OL VI — 19 
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two sides IS determined Albarran and Nitze shut oft the diseased side with 
a large catheter, and thus obtain urine from the othci side without catheter- 
izmg its ureter, but this is only of value when the bladder is not involved 
There is fiequently considerable difftculty m introducing the cathetci into 
the diseased side, while if definite ureteral strictuie is present considerable 
force may be necessary, the finding of such a stiicture being a veiy im- 
poitant sign of renal disease By means of the uieteial cathetei the presence 
of the two kidneys can be verified, and the mine from the ti\o sides studied 
sepal ately 

An exploratoi y nephotomy may be necessary if the cystoscope and ureteial 
catheter cannot be used, but the results obtained thereby aie by no means 
so definite 

The -r-rays are sometimes helpful m showing that the kidney is enlaiged 
or thickened, although of moie value m the difteientiation of lenal tuber- 
culosis from calculus The tuberculous kidney often gives a deeper shadow 
than the normal oigan, while if abscesses and cavities are present the shadow 
may show marked variations 

The finding of a thicLeiwd ureter by vaginal examination is of the utmost 
diagnostic importance, as it is much more fiequently met with m tubercu- 
losis than in any other lenal lesion 

Tuberciihn may often be employed in doubtful cases, the subcutaneous 
method being more satisfactoiy than the ophthalmic or skin reaction or the 
methods by suppository or inunction Most clinicians are agreed that if 
properly given this method is practically devoid of danger It is not only 
necessary to obtain a febrile reaction to diagnose renal tuberculosis, but in 
addition there must be pain or increase of pain m the kidney region, or an 
increase of the pus cells, red blood cells, and tubercle bacilli in the urine, 
which sometimes completely changes m appearance after a tubeicuhn 
injection In advanced cases, especially if the dose is large, the injection may 
be followed by anuria and serious consequences, although this is not common 
Czerny reports a case in which after the injection the pain and swelling 
increased m the kidney region, while for one day the urine was absolutely 
deal, piobably due to shutting oft of the uretei, and then there vas a marked 
increkse m the pus cells and tubercle bacilli, while Birnbaum has reported 
100 cases m which the tuberculin findings corresponded with the clinical 
course of the disease Froment has recently repoited 100 cases m which the 
agglutination test of Arloing and Courmont was used successfully As in 
all cases of renal tuberculosis there is some focus, albeit a small one, of the 
disease elsewhere, it is necessary to obtain a local as well as a febiile reac- 
tion to confirm the diagnosis 

Differential Diagnosis — ^The conditions for which renal tuberculosis may 
be mistaken are pyelitis, pyelonephritis, empyema of the renal pelvis, calculus, 
renal cancer, hypernephroma, cystic kidney, and essential hsematuria Renal 
cancer and calculus are most likely to cause confusion, while it must not be 
forgotten that m some cases these diseases and tuberculosis may co-exist 
In calculus, pyuria, as a rule, develops slowly, colic is fiequent and usually 
severe, the pain extending down the uretei and being associated with pro- 
fuse sweats, a frequent, scanty, high-colored, scalding mine, with gritty 
particles, is passed sometimes after the attack, usually there is no evening 
rise of temperature, and the general nutrition is well preserved, while the 
hsematuria and pain are lessened by the recumbent position and are usually 
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intermittent The a;-rays and the ■\va\-tipped catheter may definite!}' 
deeide the diagnosis In malignant tumors of the kidney or its pelvis the 
bleeding is often profuse, with no apparent cause, and ^ith a marked 
tendency to intermit, the urine is often normal, pyuria being far less common 
than in tuberculosis, pain is unusual, swelling is common, while in the 
later stages cachexia is present PycMis or pyeloncjihriiis due to the pyo- 
genic bacteria may occasionally simulate lenal tuberculosis, but the pres- 
ence ot the bacteria and, m the cases with marked suppuration, the higher 
fever and more severe constitutional symptoms should make the diagnosis 
easy m most cases The possibility of hypernephroma must not be forgotten 
it the T-iays and bacteriological examination are negative and tumor is 
jiresent 

In renal tuberculosis the pyuria develops early, and is m most cases con- 
stantly present , an evening rise of temperature, chills, sweats, loss of appetite, 
and some emaciation may be met with , blood is usually present m the urine, 
although rarely m large amounts, while macroscopic hiematuria is generally 
intermittent and, as a rule, not aftected by exercise, tubercle bacilli can usually 
be found by careful searching, and there are often evidences of tuberculosis 
elsewhere, t}'pical renal colic is sometimes present, the urination is often 
frequent and burning, especially at night, Avhile according to some the amount 
IS frequently increased Hwmaturia without pain may also be met with 
in chiomc interstitial nephritis, renal angioma, floating kidney, hydrone- 
phrosis, certain tropical diseases, and from no apparent cause the so-called 
idiopathic or essential hematuria In urethral haematuria the urine is 
usually bloody at first and later clear, m vesical hsematuria clear or lightly 
tinged, and then progressively darker, while m renal hsematuria the urine, 
as a rule, is uniformly colored, the source of the blood cannot be determined 
definitely by these means, however, but only by the use of the cystoscope and 
the ureteral catheter Great vesical tenesmus with marked increase in the 
frequency of urination points to cystitis, but this does not exclude renal 
disease 

Ureteral thickening due to extension down the ureter is frequently met 
Avitli in renal tuberculosis, and can usually be made out m women by ^ aginal 
palpation In uncomplicated tuberculosis leukopenia is the rule, v hile in all 
septic processes due to mixed infection leukocytosis is usually met vith 
Amemia is more common in renal cancer and tuberculosis than in calculus 
The low blood pressure described m renal tuberculosis may help m making 
a difterential diagnosis 

The differential diagnosis may usually be made by a consideration of the 
above factors, by a careful history and thorough physical examination, by 
the use of the cystoscope and ureteral cathetei, and by thoiough examina- 
tion of the urine, but in a few instances it is impossible to definitely decide 
whether we are dealing v ith renal tuberculosis, malignant disease, calculus, 
purulent pyelitis, or pyelonephritis, fortunately in all these cases the treat- 
ment IS the same 

Prognosis — ^Tlns depends on a large number of factors, upon whether 
operation is or is not performed, upon the stage of the disease, whether it 
IS unilateral or bilateral, wdiether the ureter and bladder are involved, and 
wdiether there is any active tuberculosis elsewhere, the prime requisite for 
a favorable prognosis is an early diagnosis The prognosis is unfavorable 
if the disease is let alone, although there is some discussion regarding the 
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advisability of immediate opeiation in very early stages Patholoo-ical 
anatomy shows that healing may occur spontaneously, aldiough Kiiste^ lias 
been able to find but one case where a spontaneous cure could be proven 
clinically In rare instances the kidney may be completely destroyed and 
remain encapsulated, although it is hard to see how this can fail to be a 
source of dangei as regards secondary infection Several liters have 
reported spontaneous recoveries, and Godlee and others insist that if climatic 
and hygienic treatment were tried m the early cases a number would be defi- 
nitely cured Albarran, however, denies that a spontaneous cure has ever 
taken place, and Kelly has never seen a medical cuie, although m a number 
of eaily cases he tried rest, forced feeding, fresh air, etc , tor a number ot 
months 

The exact status of tuberculin therapy has not yet been determined, but 
if it should prove successful, early renal tuberculosis should prove a useful 
field for this mode of treatment At the present writing, however, it seems 
that as the prognosis is unfavoiable if let alone, as cure is improbable under 
general hygienic treatment, and as the chances of recovery are so much less- 
ened by delay, early operation is the treatment for chronic renal tuberculosis, 
it we can determine definitely the presence, the functional abilit}", and the 
freedom from disease of the other kidney and the absence of extensive tuber- 
culosis elsewhere It is beyond question that operation m many cases may 
lestore the patient’s health and m others may prolong life, but we must 
not forget that this form of renal disease is always secondary, and that even 
after its removal the patient for a considerable period of time should be care- 
fully treated in the hope that the primary focus may become entirely healed 
The results of the operative treatment will be considered m the section on 
tieatment, but it is surprising m how many cases bladder tuberculosis, which 
was formerly regarded as a distinct contra-indication to operation, is suscep- 
tible of successful treatment after the removal of the diseased kidney It 
IS always well before giving a prognosis to look carefully for signs of tubercu- 
losis elsewhere, especially m the lungs and the other kidney, for the successful 
issue m every case depends upon the surgeon’s ability to remove most, if 
not all, of the active foci, and to leave an organ capable of carrying on the 
renal function 

Treatment — The general pwphylaxis is the same as in tuberculosis 
elsewhere — fresh air, sunshine, good food, keeping the nutrition of the body 
at its highest point, and lessening as far as possible the chance of exposure 
to the germs of tuberculosis If tuberculosis should be piesent m the body 
it should be treated as eaily as possible along the approved lines The special 
prophylaxis consists m removing if possible any focus of tuberculosis that 
may be present m the body, m the epididymis, glands, joints, bones, etc , 
and to obviate as far as possible all conditions which tend to lower the 
resistance of the kidney, especially diseases of the urethra, prostate, and 
bladder, gonorrhoea, nephroptosis, etc The lules for general and special 
prophylaxis are especially referable to those with a tuberculous family his- 
tory or to those pecuhaily liable to exposure to tuberculous infection 

Our views regarding the tieatment of piimary lenal tuberculosis have 
undeigone a marked change during the past twenty years In 1885 Fisher 
condemned nephrectomy in renal tuberculosis, and shortly afterward von 
Volkmann stated that he doubted whether operation had any real value in 
this disease, m 1890 Madelung recommended nephrectomy only in advanced 
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cases, “when the disease has progiessed so far that spontaneous recovery is 
impossible ” 

The present attitude of the great majority of physicians and surgeons 
regarding renal tuberculosis is that in the vast majority of cases surgical 
treatment offers the only hope of real cure, and that the earhei this treat- 
ment IS inaugurated the better the chance of recovery It is beyond question 
that at the stage in which the disease is usually recognized the condition will 
advance under any other form of treatment, and it is only those cases in which 
an extremely early diagnosis is made m which general treatment A\ould be 
at all justifiable We realize that amyloid disease or toxic nephritis of the 
othei kidney will render the prognosis much less favorable, and will usually 
preclude operative treatment, and it is therefore important to lemove the 
source of the toxins before such changes occur, while the longer the operation 
IS postponed the greater the chance of a more general tuberculosis and the 
less the chance of recovery when operation is performed The older view v as 
that active tuberculosis elsewhere, especially in the lungs and the bladder, 
was a distinct contra-indication to operation, but more recent work has show n 
that m the case of the latter even extensive disease is no bar to nephrectomy, 
while in the case of the former, although, as a rule, an advanced active 
lesion would preclude operation, yet ip a number of less active and not so 
advanced cases distinct improvement may follow the removal of the kidnej 
If the symptoms referable to the kidney and bladder are very marked, and 
the pain, tenesmus, increased frequency of urination and constitutional 
disturbances are making life a burden to the patient, it is justifiable even 
m advanced cases to take some risk in the hope of ameliorating the condition 

In the very early cases the last word has not been said, and iMth the means 
at hand of making an eaiher diagnosis the next few' years should determine 
W’hat effect climatic, hygienic, and dietetic treatment and the therapeutic 
use of tuberculin wall have, at piesent, in the majority of cases, such treat- 
ment has not been successful, although in some at least this may have been 
due to the fact that the treatment w'as not started until the disease w'as too 
far advanced In the most advanced cases operative treatment may be out 
of the question and symptomatic treatment alone justifiable, as, for example, 
wdien the other kidney is considerably diseased or wdien there is extensive 
tuberculosis elsewdiere 

Surgical Treatment — All physicians are agreed that primary advanced 
renal tuberculosis should be treated by nephrectomy if the other kidney 
IS healthy, and if tuberculosis is not too far advanced elsew here, wdiile in the 
treatment of the early stages there is still some difference of opinion, Tuffier, 
Guyon, Israel, Legueu, and some other physicians and surgeons believing 
that medical, hygienic, and dietetic treatment should be tried, while Rovsing, 
Casper, Kuster, Wagner, and the great majority believe that no case is 
too early for operative treatment It w'ould certainly seem unwnse to wait 
until the general health has suffered and symptoms of the advanced disease 
have made their appearance, wnth the extreme improbability of bringing 
about a cure by medical treatment alone 

The operations w Inch may be considered are nephrectomy, nephrotomj , 
nephrostomy, and partial resection of the kidney, although the first of these 
IS always the operation of choice if the circumstances warrant it, that is 
if the other kidney is healthy and the general condition of the patient is such 
as to w arrant the operation 
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In nephrectomy it is, of course, of paramount importance that the presence 
and healthy condition of the other kidney be determined According to 
Rovsing, the absence of albumin, pus, or bacteria from the second kidney 
may be lelied upon as a rule, if pus and bacteria are present, removal of the 
first kidney is usually contra-indicated, while if albumin but no pus or bacteria 
IS found, it IS not a contra-indication, the albuminuria being due to toxic 
changes and usually disappearing lapidly after the removal of the diseased 
organ The functional tests, while by no means so valuable as the exami- 
nation for tubeicle bacilli, pus cells, red blood cells, and albumin, are of 
help, especially if positive, the most reliable being the urea, phloiidzin, and 
cryoscopic tests and the dilution experiment 

Kummel divides renal tuberculosis into three groups surgically speaking 
(1) The eaily stage, where operation can be done, (2) ivhen one kidney is 
severely and the other slightly diseased, and here, aceording to Kummel, 
if the freezing point of the blood is — 0 56° to — 0 57° C , the more seriously 
diseased organ may be removed, while if — 0 6°C , neplirotomy must be done, 
(3) where the ureteral catheter cannot be used, and here an exploratory 
nephrotomy should be done, and fiom the findings and the cryoscopic index 
of the blood the proper treatment can be deeided upon Most surgeons 
do not rely on the blood cryoscopy as Kummel does, and determine the con- 
dition of the kidneys by other means when eystoscopy and ureteral eathe- 
terization cannot be employed, sometimes even by a double exploratory 
nephrotomy 

The extrapeiitoneal operation should always be done, while if the peri- 
nephric and paranephric tissues are markedly involved some surgeons do 
an extiacapsular lather than the more common intracapsular extirpation 
Tuberculosis elsewhere is no contra-indication if the process is not too ex- 
tensive or too active There is always some danger of the shock, depletion, 
and other constitutional disturbances incident to a seveie operation, lighting 
up a tuberculous focus elsewhere, but experience shows that this is unusual 
Pregnancy is not a contra-indication to this operation if otherwise indicated 
If there are other secondary tuberculous lesions, such as m the epididj^mis, 
glands, etc , or if the primary foci can be detei mined they should be removed 
at the same time if possible If tuberculosis is advanced elsewhere, neph- 
rotomy or nephrostomy is often a preferable operation, while if after this 
operation the fever, constitutional symptoms, etc , disappear or markedly 
abate, a secondary nephrectomy may be done if the ureteral catheter and 
the functional tests show the other kidney to be healthy 

According to Kelly the uretei, if diseased, and even the portion of tlie 
bladder surrounding the ureteral opening, if involved in the tuberculous 
process, should be removed at the same time as the kidney, or at a later 
operation if the patient’s condition does not warrant it being done primarily, 
Kummel inserts a platinum needle into the lumen of the ureter from above 
and heats it to a white heat, and Bevan cauteiizes the ureteral mucous 
membrane with pure carbolic acid, although some surgeons believe that tlie 
ureter had best be let alone, as it usually heals after removal of the kidnev 
In some cases, however, a persistent sinus is left, while in othei cases it is 
impossible to cuie the bladder until a secondary ureterectomy is done 

Involvement of the bladder, even if advanced, is no contra-mdication to 
nephrectomy, and it is striking how^ frequently improvement takes place after 
such an operation even m very severe cases, m fact, vesical tuberculosis 
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secondary to nephrophtliisis can rarely if ever be cured without nephrectomy, 
as the absorption from the diseased kidney and the colicky pain continually 
tend to lower the patient’s general resistance, while the secretions from the 
diseased organ constantly irritate the mucous membrane Sometimes after 
nephrectomy the bladder heals spontaneously, while if tuberculous cystitis 
persists and, although showing signs of improvement, shovs no definite 
tendency to heal, besides the usual constitutional measures local treatment 
may be employed, Rovsmg finding that instillation of solutions of carbolic 
acid, 5 to 6 per cent , is the most effective local treatment In very severe 
cases opening and draining the bladder and keeping the patient in a bath 
for some time may be necessary 

As renal tuberculosis is always secondary, and as it is impossible to de- 
teimme whether all the tuberculous foci have been removed by operation, 
these patients should be most carefully watched for a considerable period 
of time subsequent to the operation, and hygienic, dietetic, climatic, and 
medicinal treatment carried on and possibly also treatment with tuberculin 

Nephioioviy or neph ostomij is only justified when the patient’s condition 
IS such that a nephrectomy is impossible, when both kidneys are involved, 
or when ureteral catheterization cannot be performed After the nephrotomy, 
if the condition of the patient markedly impioves, as is often the case, and 
if we have been able to determine the functional ability of the other kidney, 
a secondaiy nephrectomy is advisable in many cases In severe bilateral 
disease marked improvement may follow this operation, which may be per- 
formed first on one kidney, then on the other 

There is a great temptation to do a partial leseciion or partial nephrectomy 
if the tuberculous focus seems definitely localized, and Kuster, Morns, 
Israel, Bardenheuer, and others have done this with success, but in the 
great majority of cases some tuberculous foci are left behind m the paren- 
chyma, and for that reason the great weight of evidence is m fa\or of abso- 
lutely abandoning this operation m favor of total nephrectomy except in 
those rare cases of bilateral disease where it seems to be more indicated 
than nephrotomy Morns has reported 7 cases of partial resection, in 
3 of which a secondary nephrectomy was necessary, while the remaining 4 
were alive and well from two and one-half to four and one-half years after 
the operation Williams had one patient well after four years, Albarran 
one of double kidney, m which only one side vas involved, and this ivas re- 
moved successfully, and Lessander a successful case m a horseshoe kidney 

In the case of perinephric abscess secondary to renal tuberculosis, opening 
and draining the abscess is all that is done at first, while later secondary 
nephrectomy may be necessary After the former operation, as well as after 
nephrotomy, a peisistent fistula is not uncommon A certain number of 
cures have been reported by local treatment through the urethra, but in all 
piobabihty these have been cases of ureteritis vhere the kidney was affected 
little if at all 

The lesulti of operative treatment both as regards immediate and ultimate 
results ha^e been, m the mam, fa^orable, although figures in the latter 
connection are more difficult to obtain and, as a rule, less definite The 
operatu e mortality, which formerly was from 20 to 25 per cent , is now 
from 3 to 10 per cent , Casper found that m the practice of five surgeons 
before the use of the cystoscope, the ureteral catheter, and the functional 
tests, the mortality in 139 cases was 21 7 per cent, vhile after the use of 
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these methods the mortality m 130 nephiectomies by the same surgeons was 
10 per cent, Rovsing, in 112 nephrectomies, has reduced this mortality from 
13 to 3 3 per cent The operative mortality m the earlier and later senes 
shows better than anything else the enormous benefit derived from the 
modern methods of diagnosis In 1892 Tuffier reported 25 nephrectomies 
wuth 12 deaths and only 2 definite cures, m 1900 Pousson collected 600 
cases, with a mortality of 21 3 per cent , while the operative mortality in the 
newer series is 3 5 per cent m Albarran’s, 3 3 per cent m Rovsing’s, 4 8 per 
cent m Wildbolz’s, and 7 per cent m Kelly’s As regards the ultimate 
results of nephrectomy, the figures are very encouraging Kummel reported 
that 32 of 43 patients were living and well some time after the operation, 
Albarran was able to follow 39 for a considerable period of time, and only 5 
died of further tuberculosis, Kelly got a complete cure in all of 21 patients 
m whom the bladder was not involved, and m 18 of 36 where it was exten- 
sively diseased, the cures being fiom two to twelve years, Israel in 29 cases 
got cures of from one to nine years in 11, Kuster, 11 complete cures of from 
one to seven years m 17 cases, Schede, 16 cures of from one to ten years in 
22 cases, and Czerny, 11 cures of from one to twenty-one years in 27 cases, 
in 16 of which secondary nephrectomy was done 

As regards nephrotomy, in a series of 72 cases from different surgical clinics, 
7 were cured completely, 18 had a persistent fistula, 28 required a secondaiy 
nephrectomy, and 21 died As regards kidney resection, few figuies are 
obtainable Morris reports 7 cases with 4 cures of from two to four yeais, 
while a few isolated cases of cure have been reported by various surgeons 

Medicmal, Climatic, and Hygiemc Treatment Tuberculm — Some believe 
that it IS advisable, if an early diagnosis can be made, to first try geneial 
treatment, as a cuie is theoretically possible and a small number of clinical 
cures have been reported It would be most interesting to treat a series of 
very early cases by climatic, dietetic, and hygienic measures, and this vould 
be comparatively safe if the weight, temperature, general and local condition, 
and the urinary findings were W’^atched with extreme care, so that at the first 
sign that the disease was progressing operation could be done at once 

Recently there has been a distinct feeling that specific treatment may 
prove successful , Birnbaum used tuberculin m the treatment of 23 cases of 
renal tuberculosis, and found it most helpful, although only m the very early 
cases in which fever was absent Marmorek insists on the efficacy of his 
antituberculous serum, but no series of cases of lenal tuberculosis has been 
treated by this means 

Symptomatic Treatment — When cure is impossible it is important to 
make the patient as comfortable as possible by careful attention to both the 
general and the local symptoms, and such care may be rewarded by con 
siderable temporary improvement The pain must be relieved in some 
cases by simple analgesics, in others by opium or morphine, occasionally 
severe hemorrhage must be controlled, the fever may be reduced by spong- 
ing or by antipyretics In all cases a generous, nutritious dietary, a proper 
climate and attention to the personal hygiene should be insisted upon if 
possible When the bladder is diseased, irrigation, topical application, and 
iiydiauhc distention may be employed, wffiile if the pain and tenesmus are 
intense, it may be necessary to open and dram the bladder, m some cases 
great temporary relief may be obtained by these means 
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TUMORS OF THE lODNEY 
By HUGH HAMPTON YOUNG, M D 

Hypernephroma — In the discussion of this subject there is much con- 
fusion, owing to the vaiious names that have been used by diffeient authois 
foi the same tumor, viz, peiivascular saicoma, venous endothelioma, 
lymphatic endothelioma, epithelioma with cleai cells, adenoma with clear 
walls, etc The descriptions and illustrations Avhich have been given all 
bear such a striking likeness to the tumor now called hypernephroma that 
these names should be discarded until a precise nomenclature can be agreed 
upon 

Etiology — In a series of 176 cases of hypernephroma collected from the 
liteiature by Garceau, the age at which the disease occurred is as folloiis 


Years 

Cases 

1 to 10 

4 

20 to 30 

10 

30 to 40 

17 

40 to 50 

4S 

50 to 60 

61 

GO to 70 

24 

70 to SO 

3 

Not stated 

3 


The youngest patient was Cheeseman’s, a male child, eighteen months 
old, from whom a tumoi weighing four and one-half pounds vas lemoved, 
and the child recovered Males are apparently more prone to the disease 
than females, 71 to 45, according to Keen, and 102 to 71, according to 
Garceau All authors are agreed that heredity plays very little part m the 
etiology of hj^ernephromata, or in renal tumors in general Alban an and 
Imbert found only 5 m 412 cases in which heredity seemed to be a piedis- 
posing cause Study of the cases in the literature reveals very little evidence 
that trauma or anything else is a real etiological factor 
Pathology — ^The first accurate description of the pathology of the tumor 
Avas published by Grawitz m 1883, and it was he who first recognized that it 
arose from aberrant adrenal tissue, which is so frequently found m the kidney 
Previous to this the tumor was supposed to be a variety of lipoma GraA\ itz 
called it “struma hpomatodes aberratse renis,” and it vas not until 1894 
that the name hj'pernephroma Avas suggested by Lubarsch GraAvitz 
made no attempt to classify the groAvth, saying that at times it resembled 
adenoma, at others sarcoma, and at others carcinoma, but he gave the 
folloAAing reasons for his belief in its adrenal origin (1) The position of 
the groAAth under the capsule AAdiere adrenal “rests” are generally found, 
(2) the resemblance of its most characteristic cell to those of the adrenal, 

( 297 ) 
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(3) the characteristic fatty infiltration of the tumor cells of the adrenal, which 
IS a constant feature of the cortical cells of the adrenal, but is never seen 
in the normal renal cortex, (4) the presence of a capsule which sepaiates it 
from the adjacent kidney substance, (5) the arrangement of cells m columns, 
as m the fascicular portion of the adrenal cortex, (6) the amyloid degeneration 
m the bloodvessels, -which is larely seen in other tumors, and the fact that the 
metastases from these renal tumors exactly resemble those of tumors which 
are definitely of adrenal origin 

Since the publication of Grawitz there has been much discussion and con- 
fusion m the literature in regard to the histogenesis of these tumors that 
we may quote from Garceau’s study of the question m his book on Tumors 
of the Kidney 

“A perusal of these views shows immediately how confusing is the whole 
question of dassihcation of these tumors The arguments for and against 
are ingenious and mteiesting So far no uniformity of opinion has been 
reached, and those who are in doubt about the question are m greater numbers 
than those who have ventured to definitely and positively classify the growth 

“Those who prefer to call the tumor an endothelioma believe in the pro- 
liferation of the endothelial cells of the bloodvessels and lymphatics Among 
these are Manasse and Driessen The latter especially is sure that the 
lymphatics are largely interested m the production of this growth, and he 
thinks that the tumor is the result of proliferation of the endothelial cells 
of the lymphatics Manasse is likewise a strong suppoiter of this view, 
but he shows the uncertain state of his mind in regard to them when he sub- 
divides them into three classes the endothelioma of lymphatics, the endo- 
thelioma of veins, and the angiosarcoma 

“Carcinoma is suggested by the alveolar formation, and were this the 
only typical appearance of the giowth, there would be good leason for 
maintaining this exclusive view in regard to the growth The epithelial- 
hke cells of -n^hich the growth is composed are strong evidence that the 
growth IS of a carcinomatous nature, but the mixed character of the histo- 
logical structuie in the same tumor militates largely against this view 
Burkhardt tried to overcome the difficulty by suggesting the names ‘malig- 
nant adenoma,’ ‘carcinoma simplex,’ and ‘medullary carcinoma’ for the 
gro^vth, but this subdivision merely creates more confusion Those who 
call the growth adenoma have much to fall back upon The arrangement 
of the cells in rows and double row's with an intervening space suggests 
strongly, on superficial examination, adenoma formation, but the capillary 
network and the intimate association of the tumor cells wnth the capillaiies 
IS decidedly against this view' Sudeck was the first to insist that adenoma 
was the correct interpretation, but his views have been, as w'e have seen, 
largely discountenanced by the majoiity of observers The frequent 
isolation of the cells, m many cases their grouping in small masses or chains, 
hardly recalls the typical adenoma 

“Those w'ho hold the view that the tumor is a sarcoma are quite numerous 
Manasse, Ulrich, de Paoh, Busse-Beneke, Lubarsch, and Bland-Sutton 
weie all more or less inclined to the belief that the tumor w'as a sarcoma 
Bland-Sutton is not sure that these tumors are of adrenal origin, and with- 
out committing himself positively, inclines to the belief of a sarcomatous 
nature The strongest proof of sarcoma is the disposition of the cells around 
the vascular tufts, the angiosarcoma, which is seen in the more typical form 
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in other parts of the body De Paoh was sure that he could trace the blood-* 
vessels into the alveoli themselves The alveolar arrangement is explained 
by some authors as a type of alveolar sarcoma 

“In discussing tumor classification we must bear in mind the histogenetic 
and the morphological criteria The type of cells found m this growth is 
unquestionably epithelial, and this at first sight would seem to militate against 
the theory of a saicomatous nature But if we examine into the embry- 
ology of the adrenal the latest views are to the effect that the adrenal is de- 
veloped from the mesenchymal cells This is Minot’s view, and no othei 
more satisfactory has been given Histogenetically, therefore, these adrenal 
cells are capable of giving rise to a connective-tissue growth, a sarcoma 
If we adopt histogenetic criteria alone, then the growth is a sarcoma 
Moiphologically, however, it resembles an adenoma or a carcinoma It 
IS obvious that it is impossible to definitely decide m regard to the nature 
of the growth It is evident, consequently, that until some definite agree- 
ment shall have been decided upon m regard to tumor classification, we can- 
not do better than to relegate these growths to a class by themselves The 
fact that they develop from adrenal bests’ in the kidney is now so commonly 
admitted that there are few who deny this It seems to be an incontrovertible 
fact The best name for the growth, therefore, one which suggests then 
pathogenesis, is that first proposed by Lubarsch, hypernephroma ’’ 

Croftan found that hypernephromatous tissue had the same properties 
in starch solution as an extract obtained from the adienal gland, and pro- 
posed this as a differential test 

The occuirence of adrenal rests has been the subject of considerable 
study Imbeit found them m different organs in 92 out of 100 autopsies, 
in the kidney in 8 per cent of the cases They are usually found in the 
upper pole beneath the capsule, and this is the usual site for hypernephro- 
mata In some cases they are wnthin the medullary portions of the kidney 
Hypernephromata have been reported as primary tumors in other organs 
In 163 cases Keen found 157 in the kidney, 3 in the adrenal, 2 in the liver, 
and 1 m the uterus The wTiter has seen a case in wdiich a leg w’as ampu- 
tated for sarcoma of the tibia, the microscopic study of which showed a 
hypei nephroma, although there w'as no sign or symptom of a tumoi m the 
legion of the kidney The location of hypernephiomata in the kidney is 
usually m the upper pole, just beneath the capsule There may be one nodule 
or several, wdnch may be small oi large, the wdiole tumor varying in siye from 
that of a pea to that of an adult human head They are usually encapsulated 
and sharply contiasted wnth the surrounding or adjacent renal tissue, wduch 
often show’s evidence of atiophy and interstitial nephritis 

The consistence m the smaller tumors is often firm, but w’hen the tumor 
IS laige it IS usually soft, and blood cysts are often seen Areas of more 
or less extensive hemorrhage m the tumor tissue are found on section, and 
large areas of necrosis are common 

Histology — ^The similarity to adrenal tissue is most marked in the small 
hj pernephromata The stroma is largely composed of capillaries upon 
w’hich the cells he w’lthout intervening tissue, ranged in row’s, sometimes 
tw’o or thiee deep These cells aie, as a rule, rather larger than the normal 
adrenal cell, polygonal m shape, and contain much fat Giant cells and 
karyokmetic figures are sometimes seen Chemical examination re\eals 
gl} cogen and lecithin, which along with fat are also found in normal adrenal 
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cells In the large tumors there is a certain amount of fibrous tissue m the 
capillary stroma, and the polygonal cells are often arranged m distinct 
alveoli This alveolar arrangement has given rise to the opinion that the 
disease is a carcinoma or an alveolar sarcoma Papillary formations are 
also seen, and the arrangement m lows is composed of more cells than m the 
small tumors In a study of 36 mounted specimens, Garceau found the 
alveolar type in 22, and the papillary, mixed with the alveolar, m 4 cases 
Blood spaces, some dilated vessels, otheis hemorrhagie m charaeter and at 
times forming eysts of varying size, are seen In the larger tumors necrosis 
not infrequently oceurs, generally in the centre of the mass and most i emote 
fiom the periplieral blood supply 

Invasion — As remarked above, the tumor may be only a small nodule 
in an otheiwise healthy kidney With time, however, the tumoi invades 
the kidney moie and more, causing first a pressure atrophy, finally m some 
cases completely 1 eplacmg the kidney and forming a lar^e lobulated iiiegular 
mass, which is usually completely encapsulated In the malignant cases 
neighboring structures may be invaded, but this is rare, as is also invasion 
by the Ij^mphatics As a rule, the systemic invasion is through the veins 
It is not uncommon to find the renal veins invaded by the tumor, which may 
confoim to the shape of the vessels and glow intravenousl}’^ to great distanees 
In one of the wiitei’s cases the vena cava was filled with a non-adherent 
groivtli, which extended upward thiough the diaphragm and down to the brim 
of the pelvis The renal vein on the opposite side was invaded almost up to 
the kidney Another case is i eported in whieh the thrombus extended into the 
auricle of the heart Loosened emboli are carried thiough the blood current 
to remote portions of the body Metastases have been found m the biain, 
bronchi, diaphragm, heart, liver, intestines, omentum, pancreas, pleura, 
peritoneum, skin, uteius, uretlira,and in various portions of the bony skeleton 
These metastases reproduce exactly the histological characteristics of the 
parent tumor, and the fact that they are not transmitted by the lymphatics 
and never invade the uiinary tract below the kidney are very stiong argu- 
ments against their being considered caremomatous In lare cases the 
tumor mass glows out into the renal pelvis, but no case has been found 
m which the ui eter was invaded 

Symptoms — Hypernepluomata are so variable m their grovhli that the 
symptomatology is by no means uniform Many of the cases m which the 
tumor IS small, benign m its character, and very slow of growth, may piesent 
no symptoms, and m such cases the tumor is often discovered postmortem 
In others a small tumor may be accompanied by abundant symptoms, and 
if at the lower pole of the kidney, may be detected by palpation In those 
cases m which the tumor assumes a malignant character the groivth may be 
rapid and the symptoms marked The three cardinal symptoms are hssma- 
turia, pain, and tumor 

Hoemaiuna — This is the most fiequent sign of malignant tumors of the 
kidney m adults In 83 cases reported by Desnos, hsematuria appeared 
before every other symptom m 41 cases, Israel places it at 70 pei cent , 
Denoclara at 65 per cent , Albarran at 54 per cent , and Kuster at 52 per 
cent Garceau found hasmaturia a prominent symptom m 50 pei cent 
of 106 cases, but m 35 cases it was absent In some eases it is the sole 
symptom, and m one of Isiael’s cases had been present for twelve years 

Generally, the bleeding comes on insidiously and continues seveial days, 
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after which it may not reappear for several months The attacks become 
more frequent, as a rule, with the progress of the growth, and often recur 
with regular periodicity The urine is usually markedly colored with blood, 
and frequently large clots are passed Rarely the advent of bleeding is 
presaged by a dull pain m the side, sometimes simulating renal colic In 
such cases the ureter has usually become blocked by a clot, and for a time 
the urine voided may be free from blood This is usually followed by 
cessation of the pain, accompanied by the sudden re-appearance of blood and 
the passage of clots 

Garceau thinks that the luematuria which occurs m the early stages is 
due to congestion, that later the blood may jjass directly into the urinary 
tubules in places where the neoplastic capsule may be wanting, and hnally 
when erosion into the pelvis occurs, abundant hemorrhage may come from 
this Desnos says that it is sometimes the renal parenchyma and not the 
tumor which bleeds Statistics show that the hemorrhage is not influenced 
by position oi occupation, occurring as frequently at night as during the 
day In spite of their frequent repetition, these hiematunas rarely weaken 
the patient so greatly that operative intervention is necessary to stop the 
bleeding The sudden change from very bloody to perfectly clear urine is 
of considerable diagnostic importance, showing that the ureter has become 
blocked 

Worm-hke blood casts of the ureter are not uncommon 

Pai7i — ^This IS often absent for a long period, and is very variable m its 
character Many hypernepliromata reac i considerable size without caus- 
ing any pain In some it is merely a dull ache m the lumbar region, but 
occasionally the pain runs downward along the sacral and pelvic nerves 
It usually comes on spontaneously without relation to exercise or bodily 
position, and in some cases may be quite severe for a short while When the 
meter becomes blocked by a clot severe colicky pains exactly simulating 
the passage of a calculus — radiating to the groin and scrotum — usually 
come on Pressuie on the kidney does not usually increase the pain, but 
the patient is sometimes unable to he on the affected side 

Ttmoi — ^^Vhen the growth is of the voluminous type a perceptible or 
palpable tumor of the Bank is one of the most important symptoms Ac- 
cording to Garceau, tumor is usually the first sign of h;)’pernephroma, and in 
143 cases it was present in all but 17 cases In many of the cases, m which 
the disease begins at the upper pole of the kidney, palpation will not detect 
it until late, and m a few cases in which the tumor remains small it is nc\ei 
discovered during life The growth generally preserves the usual shape ol 
the kidnev, and may be uniformly smooth Very often it is ii regular, 
lobulated, oi nodular When the tumor is large the flank is deformed and 
the shape of the tumor may be ajjparent on inspection In cases of moderate 
si/e it may be perceptible only on bimanual examination The usual 
site of the tumor is m the lumbar region, but extending forward in the 
abdominal cavity, and generally lying between the ribs and iliac crest, with 
no space between the tumor and the lumbar muscles Small tumors are 
often movable, but the larger ones are generalR fixed 

In consistence these tumors are usually firm, at times hard and nodular 
Sometimes fluctuation can be made out in c>stic or necrotic portions of the 
growth Percussion gives a sonorous sound m front of the mass, e^ en in the 
large tumors, and lumbar percussion shows dulness which extends to the 
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vertebial column The x-ray has not as yet proven reliable in demon- 
strating tumors of the kidnej 

In determining the character of the tumor its relation to the colon is of 
great help, and the following is quoted fiom Garceau “The kidney is 
normally situated behind the colon, and when enlarged by a tumoi it must 
develop m the layeis of the ascending or the descending colon, hence the 
colon will be found m front of the tumor or toward i+s inner side Tumors 
of the liver crowd the colon down, and may override it, tumors of the stomach 
also crowd the colon down, while tumois of the panel eas almost invariably 
appear above the transverse colon, and m a few instances behind it A 
tumor growing in a movable kidney may enter the cential zone, but unless 
fixed it can be slipped back into position Tumors of the adrenal push the 
colon forward and inward The cential region, besides utei me and ovarian 
tumors, may contain giowths of the small gut, the mesentery, omentum, and 
also enlarged retioperitoneal glands The spleen must be on the outside 
of the descending colon, but if greatly enlarged may override it entiiely, 
there is no line of lesonance between the kidney dulness and the vertebral 
spines, as there nearly always is m the case of splenic enlaigement Tumois 
ordinarily close to the abdominal wall may m consequence of adhesions be 
separated from it by intestines, m this case there will be tympany m front of 
them Tumors of the spleen, liver, and uterus may piesent these chaiac- 
teristics, and especially tumois of the ovary ” 

Changes in the Unne — ^The amount and character of the mine remain 
noimal, as a rule, until late m the disease A small amount of albumin 
may be present m the bloodless mteivals, and may be due to nephiitis 
or pyelonephritis The piesence of casts is laie, and very tew cases have 
been reported m which bits of tumoi tissue were found in the urine Even 
with very marked involvement of a kidney by a neoplasm it is often remai li- 
able how valuable, functionally, it remains In some cases, however, no 
urine is obtained from the affected side As remarked above, the hemor- 
rhage IS very variable as to amount and frequency of occuirence In ceitain 
eaily cases it may be hardly sufficient to color the urine It is moie common, 
howevei, to have a very evident hemorrhage which lasts a few days, and is 
followed by a more or less prolonged period of normal urine Glycosuiia 
has been noted in a few cases 

Othe7 Symptoms — Renal neoplasm may produce symptoms due to com- 
pression of suiiounding stiuctuies One of the most common is vaiicocele, 
and it IS considered quite significant when present on the right side In 
20 cases Kapsammer found marked circulatory disturbances of the infeiioi 
membianes and of the abdominal wall In one of the writer’s cases m which 
the vena cava was almost completely obstructed by a large intravenous 
growth, the peritoneal veins were greatly dilated, and with the portal veins, 
which were also dilated, took care of the return circulation fiom the in- 
ferior extremities and the abdomen (Edema and ascites are sometimes 
present m such cases Jaundice may occui, due to obstiuction of the 
common bile duct or extension of the disease to the liver Only larely 
does the tumoi giowth cause painful symptoms fiom conqiression of the 
nerves, and marked pain m the spine often indicates metastases Gastiic 
symptoms, nausea, vomiting, and occasionally hmmatemesis have been 
reported, and may indicate either metastases or uriemia Dyspnoea may 
be present 
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Cystoscopy — ^The advent of the cystoscope lias done more to deal np 
the diagnosis in obscure cases than anything else By means of the simple 
cystoscope sufficient data can usually be obtained so that ureter catheteriza- 
tion may be dispensed with If hajmaturia is present, a ^ed let of urine can 
usually be seen to escape intermittently from the affected side If the urine 
IS only faintly colored, it may be impossible to detect any difference between 
the two sides, and if the hemorrhage is very great, it may be difficult to get 
a field clear enough for accurate observation For the latter cases the 
“evacuation” cystoscope, wdnch permits of rapid cleansing of the bladder, 
may be veiy helpful In some cases the ureteral orifice may be abnormal — 
it may be dilated, as a result of the piessure of clots, or it may be suriounded 
by hyperiemic, swmllen, or oedematous mucous membrane In some cases 
the simple cystoscope show's nothing definite (especially between attacks 
of hsematuria), and ureter catheterization may be advisable m ordei to deter- 
mine the functional value of the tw'o kidneys A small amount of blood 
fiom either ureter is of no importance, as it may be traumatic In determin- 
ing the renal function, the phloridzm, the methylene-blue, and possibly 
the freezing-point tests may be made Radiographs taken after the renal 
pelvis has been miected w'lth 2 per cent collargolum may be very helpful 
by demonstrating the absence of a duated pelvis or renal cortex, and by show - 
ing the relation of the tumoi mass to the renal pelvis The a-iay has 
been disappointing m not show'ing pictures of renal tumors, but m a few' 
cases indurated lobules have been demonstrated by the plate 

The more simple urinary tests may sometimes be very helpful If the 
urine is voided m three separate specimen glasses all three urines w'lll be 
equally bloody, w'liereas m vesical and prostatic hemorrhage the last speci- 
men generally contains the most blood, and m some cases the only blood 
(terminal haematuna) The presence of clots m the form of long ureteial 
casts IS diagnostic of hemorrhage occurring above the bladder, b^ut cysto- 
scopy IS a much more positive method 

Duration — In a list of 27 operated cases collected by Garceau the tumor 
had been present for fifteen years m 1 case, tw'elve vears in 1, ten years 
m 2, eight years m 2, seven years m 2, si\ years m 5, fh'e j ears m <5, -four 
years m 2, three years m 5 cases, but m another list of 89 cases, the duration 
of the symptoms when nephrectomy was performed w'as not over a few' 
months m 53 cases The duration of the disease is generally shortened 
by the early appearance of metastases, w'hich may be of large size, very 
painful, and lead to exhausting symptoms, w'hich completely overshadow' 
the renal affection 

In a series of 21 cases collected by Garceau, m winch metastases v\ere 
present and no kidney operation performed, it is a notable fact that in only 
4 cases had the duration been more than one yea — death resulted 
In nearly all of these cases the metastases, particularly of the bones and 
lungs, were of more moment than the renal tumor 

Diagnosis — In most cases the patient has not suffered from pain, and 
the presence of hsematuria has alone attracted the attention 

The diseases most commonly confounded w ith hy pernephroma are tuber- 
culosis, calculus, hydronephrosis, pyonephrosis, and tumors elsewhere in the 
abdomen 

Tuberculosis of the kidney is first to be considered and excluded in all 
cases In tuberculosis pus is generally present m the urine between the 
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crisis of hiematuria, and by careful search tubercle bacilli can generally 
be discovered Great care must be taken to exclude the smegma^bacillus 
The smegma bacillus may be found in the anterior urethra, but never back 
of the external sphincter, and if the penis is thoroughly cleansed and the 
anterior urethra irrigated, none of these organisms will be found in the urine 
voided As an additional precaution, it is well t6 have the patient void m 
three sterile glasses and to make the bacteriological examination from the 
third glass If bacteria resembling the tubercle bacillus in form and not 
decolorizing with acid are found, one can be sure that it is the tubercle 
bacillus, and the inoculation of animals and the tuberculin test are not 
necessary When the results are negative, the latter test may be advisable 

The presence of foci of tuberculosis m other organs may be of great assist- 
ance, tins IS particularly true of the genito-urinary tract, as nodules in the 
pi estate and seminal vesicles or in the epididymis are not infrequently found 
Non-tuberculous renal infections are, however, not infrequently associated 
with prostatitis characterized by more or less extensive induration, often 
closely resembling tuberculosis of the prostate The cystoscopic picture of 
the ureteral orifice is generally of great diagnostic worth In tuberculosis 
it IS apt to be dilated, often gaping, sometimes ulcerated, and surrounded 
by an area of vesical tuberculosis, whereas m hypernephroma only a slight 
hypersemia or dilatation of the ureteral oiifice is seen Tuberculosis is 
larely associated with the great enlargement of the kidney often seen in 
hypernephroma, but m early cases the diagnosis may be exixemely difficult 
Ureter catheterization is often necessary 

Renal calciihcs may also closely simulate hjqiernephroma It is usually 
more painful and the kidney less enlarged, but the writer has seen a case 
in which the kidney was immense and contained fourteen large stones (several 
larger than hen’s eggs), in which there had never been pain, hemorrhage, 
01 discomfoxt, and the patient sought relief because of occasional febrile 
attacks Bodily movements, especially walking, riding m a rough vehicle, 
or lifting, usually aggravate the symptoms in stone, whereas they have 
little or no influence m hypernepliroma The attacks of renal colic are 
usually more characteristic with calculus, and the passage of a calculus is 
of diagnostic value, but it must be remembered that blood forms an excellent 
nucleus for a calculus, and that neplirolithiasis occasionally accompanies 
hypernephroma The radiograph is heie of great diagnostic value, as it 
is now possible to demonstrate with it calculi of very small size Pyuria 
IS not of great diagnostic value, as it may be present both in renal calculus 
and hypernephroma, although more common in the former 

Hydronephrosis, pyonephrosis, and peiinephutis may all be associated 
Mith an enlarged indurated mass closely simulating neoplasm, and the occa- 
sional presence of hsematuiia may make the resemblance close On the 
other hand, intermittent distention of the renal pelvis accompanied by 
tumor formation and crises of pain, which are so characteristic m certain 
forms of hydronephrosis, the writer has seen in a case of hjqiernephroma 
In this case during the periods of bleeding the tumor mass would occasion- 
ally become greatly enlarged This was always associated with sudden 
cessation of the heematuria (evidently due to blocking of the ureter with a 
clot) and severe pain 

When hoematuna is the only symptom it is often very difficult to make 
a diagnosis, and we must consider not only tuberculosis and calculus (both 
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of ■which may present this sj'mptom alone), but also the essential lenal 
hcamatuna of Senator and Klemperer, the hsemophihc hfematuria of Senator, 
the hdematuiia of pregnancy (Guyon), and the hsematuria which accom- 
panies certain cases of chronic nephritis (Pousson) 

These hiematurias present a most perplexing and little understood class 
of renal disorders, and have led to much confusion It has been definitely 
shown that hemorrhage may occur from a kidney in which it is impossible 
to discover any macroscopic or microscopic lesion, and may re-appear with 
such frequency and abundance as to be serious Some have asseited that 
this IS almost always associated with a localized nephritis which is some- 
times unilateral, but that such is not generally the case has been abundantly 
proven The question of such nephritis is, however, of sufficient importance 
to warrant the catheterization of the ureters m all such cases, both duimg 
and between the attacks of hiematuria The writer has published^ a method 
of diagnostic and therapeutic value in these cases of painless hsematuria, 
which consists in the injection of about 15 cc of a 1 to 3000 solution of 
adrenalin chloride into the renal pelvis through a ureter catheter In three 
cases of essential renal luematuria this treatment was followed by a disap- 
pearance of the hsamaturia, which at this VTiting, many months later, seems 
to be permanent While it might be possible to completely stop the hemoi- 
rhage from a hypernephroma, it seems very probable that it would soon recur 
and the presence of pam and tumor would of course lead to suspicion of 
neoplasm 

Other tumors of the abdomen have of course to be considered in making 
the diagnosis, but we have not the space to do more than call attention to 
the usual absence of urinary symptoms m such cases and to the general 
principles of abdominal examination and diagnosis 
The diagnosis of hypernephroma from othei forms of ienal tumor is often 
impossible 

Carcinoma of the cortex or of the pelvis of the kidney does not usually 
reach such great size, and the hemorrhage is apt to be more frequent and 
abundant than m hypernephroma Pain is generally much more severe, 
and the disease more rapidly fatal Pieces of neoplastic tissue are moie 
often found in the urine than in hypernephroma, and occasionally the 
grovi;h extends down to the ureter and the bladder, where it is visible with 
the cystoscope, whereas hypernephroma has never been known to spread 
by the urinary passages, and, as shown before, glandular metastases are 
rarer than with carcinomata 

Sarcoma of the kidney is essentially a disease of childhood, geneially grow- 
ing rapidly to great size without luematuria or pain It is seen, honevei, m 
adult life, and may closely simulate hypernephroma m rapidity of growth, size, 
and occasionally freedom from pain and tumor The fact that many of the 
hypernephromata have been described as sarcomata will be discussed later 
Adeiwma of the malignant type is rare and closely simulates adeno- 
carcinoma Cases of long duration have been reported, but the supposition 
is that the disease was benign for a proti acted period in such cases 
The benign tumors fibromata, adenomata, lipomata, etc , are rarely asso- 
ciated with hiematuria or pain Polycystic disease of the kidney is more 
apt to be bilateral and free from hiematuria In later stages it is accom- 

* J ournal of the American Medical Association, 1908 
VOL VI — 20 
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panied by symptoms of renal insufficiency, headache, nausea, etc , Avhich 
do not often occur m hypernephroma 

Tcmtomaia and rhabdomyomata occur so rarely as to make diagnosis 
almost impossible In hydatid diseases of the kidney hooklets may be found 
m the urine 

Treatment — ^hledical treatment, except of a symptomatic or palliative 
character, is of little use An early operation should be perfoimed in all 
cases Avhen the condition of the patient admits of it, and m recognition of this 
fact an early diagnosis should be aimed at 

Hgematuria, although slight and painless, should lead to a thorough in- 
vestigation by exhaustne methods We have all seen too many cases in 
which the bleeding was said to be due to malaria, especially in patients 
from the Southern States In other cases the haematuria has been attributed 
to renal congestion, Avarices, essential haematuria, renal epistaxis, etc , and on 
account of the infrequency and benignity of the hemorrhages, cases haA'e been 
alloAA’^ed to run on much too long When a hiematuria occurs a most careful 
abdominal examination and microscopic and bacteriological study of the 
urine should be made, and if these are negative, the radiograph, cysto- 
scope, and ureter catheter should be employed If the blood comes from the 
ureter, and tuberculosis, stone, parasitic diseases, etc , have been excluded, 
the diagnosis Avill probably he between tumor and essential haematuria 
(in the absence of evident tumor and pain) Although time is precious in 
case there should be a neoplasm, it would seem advisable at first to try to 
bring about a cessation of the hemorrhage by rest and internal medication 
(calcium lactate, etc ), or, these failing, by the injection of adrenalin into the 
renal pelvis through a ureter catheter 

If the bleeding is stopped by these methods, the physician should be 
aAA^are that he is taking a certain amount of risk, that he may have caused a 
cessation of hemorrhage from a renal tumor (because we knoAV that the 
intervals between bleedings may be very protracted, even months or years), 
and make frequent abdominal examinations m search for the appearance of 
a tumor, and study the urine for microscopic haimaturia 

When medical measures fail to stop the hiematuria, or AA^hen a palpable 
tumor IS present, operative interA^ention is indicated and should not be delayed 
When the tumor is large, operation should usually be undertaken unless 
complications of considerable severity, sufficient to cause the patient to be 
denied a chance of cure or relief, are present, for it is true that in some 
cases the pain is so considerable that operatiA’^e relief should be afforded, 
even though the chance of cure is remote 

Operation — Before this is attempted the patient should be in the best 
possible condition If greatly weakened by hemorrhage, it may be possible 
by rest m bed, internal medication, AA^ater in abundance, salt solution by 
rectum, infusion, or transfusion to stop the bleeding A careful study of 
the renal function should be made, the daily output m amount, specific 
gravity, urea, and total solids being of particular A'alue The freezing 
point of the blood is also valuable, as showing renal efficiency, and, when 
the patient is strong enough, ureter catheterization to determine the com- 
parative A^alue of the kidnejs — and particularly the probable ability of the 
supposedly sound kidney to assume the Avork of both — should be attempted 
If the hemorrhage continues and immediate operation is not to be thought 
of, the injection of adrenalin through a ureter catheter may be employed 
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Operative technique is hardly rvithin the scope of this article, but it may 
be well to state that complete nephrectomy should almost always be done, 
and that it may be performed either mtra- or extraperitoneally Neaily 
all authors are agreed that the lumbar extraperitoneal route is preferable 
for all but the large hypernephromata By extending the oblique lumbar 
incision downward and inward it is possible to get a very large field of opera- 
tion, to see the depths of the wound, and to ligate the vessels of the pedicle 
separately (after carefull}' examining them to see that no intravascular neo- 
plastic growths are piesent) It is agreed that the fatty capsule, the adrenal 
and adjacent glands should be removed with the kidney if possible, but that it 
IS unnecessary, m the case of hypernephromata, to remove much of the ureter 
The intrapentoneal loiite is m favor ivith most surgeons for large tumors, 
especially those in children, and with some for the smaller tumors The 
advantages claimed for it are the large field obtained, the ability to palpate 
the other kidney, to ligate the bloodvessels of the pedicle before attempting 
to free the kidney from the surrounding adhesions which are apt to bleed 
profusely, to remove the fatty capsule, glands, and adrenal more thoroughly, 
and to detect thrombotic growths in the renal vein or vena cava before 
attempting fruitless procedures on the kidney 
Operative Results — In a compilation of the results after nephrectomy for 
malignant tumors, Desnos says that before 1891 the mortality was great, 
Guillet placed it at 66 per cent , Siegrist at 52 per cent , and Chevallier at 
58 per cent From 1890 to 1895 Wagner’s statistics were 25 pei cent , 
Kuster’s 24 per cent , and Ro^ sing’s 20 pei cent In 1898 Heresco collected 
165 cases, with an operative mortality of 19 5 per cent Of these 52 were 
infants with a mortality of 17 per cent The results were known m 24 
of the 53 infants operated upon, 16 of these died later and 8 had no recur- 
rence for periods varying from nine months to six years and a half Of the 
112 adults operated upon, 89 survived, of whom 62 were followed, of these 
36 were alive after an interval vaiying from two months to seven years 
Forgue found that 28 patients m whom nephrectomy had been done for 
malignant tumor were alive four years or more after the operation 
The statistics of operative results in hypernephroma itself are unfortu- 
nately meagre Garceau states that in 176 cases of hypernephromata col- 
lected by him there Avere 143 nephrectomies, 'vnth 33 operative deaths (occur- 
ring within two months after the operation), a mortality of 23 per cent 
These statistics cover a period ot fifteen years, and the mortality is probably 
much better now Israel has published 17 cases of neplirectomy for hyper- 
nephroma Of these, 16 were operated upon by the lumbo-abdominal 
extraperitoneal route, with 3 immediate operative deaths from heart failure 
or shock In 4 cases death from recurrence or metastases resulted m five 
months, eighteen months, and twm years (2 cases) respectively In all of 
these cases the patient was greatly benefited, although all were extensive 
Eight patients rvere still alive and well when the publication w^as made 
In 3 cases the operation had recently been performed, but the patients had 
left the hospital apparently w'ell In 2 cases twm years, in 2 eases six years, 
and in 1 ease nine years had elapsed since the operation When it is 
considered how long the tumor had generally been present, its size and 
the Aveakened condition of many of these patients, the results are very 
encouraging With early diagnosis and prompt operation the mortalitv 
should be reduced greatly 
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Ca<rcinOllia> of the Kidney. — ^As a result of a more careful patho- 
logical study of kidney tumors, carcinoma has become m recent years 
exceedingly rare The great histological vaiiations m hypernephroma, 
the transition m various parts of the tumor to the adenomatous, carcino- 
matous, or sarcomatous type, often render the true nature of the tumor 
extremely difficult to determine Undoubted carcinoma of the kidney 
IS exceptionally lare, and its existence is doubted by some authors 
Neuhauser^ in a study of 69 tumors from Israel’s clime found that 65 were 
apparently typical hypernephromata, 2 of the tumors he classed as hypei- 
nephroid carcinomata and 2 as hypernephroid sarcomata In the 2 
cases designated as hypernephroid carcinoma, portions of the tumors weie 
typically cancerous and formed cell nests not unlike those seen m mammary 
cancer Other portions had the typical appearance of true hypernephroma 
He IS very positive m his statement that all carcinomata of the kidney arise 
from hypernephroma Albrecht^ in a report of two tumors from the service 
of Hochenegg, occurring during a period of ten years, found 28 which were 
malignant hypernepliromata, 3 were true sarcomata and 1 was a squamous- 
cell sarcoma arising from the pelvis of the kidney He considers an 
adenocarcinoma arising from the kidney parenchyma a tumor of the greatest 
rarity One did not occur in his series of 32 cases, and he does not state 
that he has ever seen one On the other hand, however, Garceau has 
reported tliree carcinomata, about the nature of which there is apparently 
no doubt, while we have been able to find one true adenocarcinoma m the 
material in the Johns Hopkins Hospital This has been reported by 
Cullen ® Morris is of the opinion that primary renal carcinoma is a rather 
common occurrence Adami is of the opinion that carcinoma arising from 
the kidney parenchyma is more common than generally admitted, and 
considers that many of the tumors which bear a close relationship to the 
hypernephroma have really their primary origin m renal tissue He con- 
siders that two organs so closely related embryogenetically as the renal 
cortex and the adrenal may easily produce tumors which possess closely 
related characters Of the 4 cases which we have been able to verify, 2 
were in women and 2 m men, and the ages of the patients ranged from 
twenty-six to forty years 

Pathology — According to Waldeyer,^ carcinoma of the kidney arises from 
a prohfeiation of the renal tubules The infiltrating form is agreed, almost 
by common consent, to be the most fiequent foim of carcinoma, and of 
the 4 cases referred to above, 3 w'ere of the infiltrating t^qie, 1 only 
being a definite adenocarcinoma “The most characteristic feature of the 
infiltrating form is the grouping of the cancer cells m irregular masses 
without any definite arrangement The cells infiltrate the tissues, ciowding 
into them and growing in among the normal cells The interstitial tissue, 
the tubules, and the glomeruli are less invaded In parts also the cancer 
cells are arranged m columns and cords of regularly disposed columnar 
epithelium, presenting on section a striking resemblance to the tubular 
arrangement of the noimal kidney In othei places the cells are arranged 
in masses without any definite foim, and they entei into the surrounding 

^ Arclnv f Lhn Chir , 1906, vol Ixxix ^Ibid, 1905, vol Ixxvii 

^ Journal of the American Medical Association, 1905 

* Virchow’s Archiv, 1867, Band xli, 493 
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renal tissue Another distinctive feature of carcinoma is the arrangement 
of the cells m alveoli, large and small, which are surrounded by stroma of 
connective tissue, the cells being arranged close together one against another ” 

In none ot the infiltrating forms was the kidney markedly increased m size, 
the shape of the kidney is usually well preserved and the cancerous growth 
invades it quite regularly, producing a unifoim enlargement On section 
the carcinomatous areas are grayish white or yellowish, and hemorrhagic 
areas are quite common The growth shows a greater tendencj to break 
through the capsule and invade the surrounding structure than does the 
hypernephroma The tumor grows into the bloodvessels, especially the 
veins, and the pelvis is invaded m a manner similar to hypernephroma 
The lymph glands of the pelvis show early metastases, and the liver, lungs, 
and other organs are invaded early through the medium of the bloodvessels 

In the case of adenocarcinoma the tumor mass was somewhat kidney- 
shaped, irregular in outline, and about five times the size of the normal kidney 
On palpation the tumor seemed to be cystic On section no renal tissue was 
demonstrable, the greater part of the tumor being soft, and consisting ot 
a spongy homogeneous tissue resembling carcinoma The capsule was com- 
posed of a dense fibrous tissue On microscopic section the tumor was seen 
to be a glandular growth, the gland tjqiewas particularly well-marked, and 
the acini were very regular m size The epithelial cells were low, cuboidal, 
or cylindrical m type The nuclei stained darkly and were round or oi al 
There was a very small amount of stroma present The cells of this grow th 
had a striking resemblance to those of the collecting tubules of the kidney 
There was no invasion of the ureter or bloodvessels by the growth, as is seen 
m infiltrating forms The metastases to the liver, lungs, and retroperitoneal 
glands preserved the adenomatous forms peculiar to the tumor 

Symptoms — ^The first sjunptom noted m the infiltrating forms was acute 
agonizing pain m the region of the affected kidney, of a radiating character 
m one case In the case of adenocarcinoma, a tumor mass was the first 
symptom Hasmatuna was persistent and abundant m one case, slight and 
recurrent m two, and absent m one A tumor mass was noted m three cases, 
m one case no enlargement of the kidney was demonstrable The duration 
of symptoms varied from one to four months, and death occurred m the three 
infiltrating forms in from seven weeks to seven months after the onset of 
the first symptoms In the case of adenocarcinoma the patient died si\ 
years after operation with extensive general metastases 

Diagnosis — It is impossible to clinically differentiate carcinoma from 
malignant hypernephroma or other malignant forms of kidney tumor 
With the exception of the early, severe, radiating pain, there is no differential 
point which would make one suspect the possible cancerous character of 
the disease 

Treatment — (See section on Hypernephroma ) 

Malignant Papillary Cyst Adenoma— A separate classification is 
usually reserved for this rather uncommon tumor It bears a close 
resemblance, histologically, to benign adenoma, and most frequently a 
papillary type of tumor prevails While, histologically, the picture 
resembles closely benign adenoma, at times a distinctly malignant picture 
is seen These tumors are almost always malignant, and should be treated 
as such The kidney is seldom much enlarged, is nodular and hard, and, 
on section, shons numerous small cystic areas full of a gray or deep red 
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material At times the growth becomes infiltiating, and m such cases 
gives the histological appearance of the infiltrating type of carcinoma The 
symptoms and tieatment are identical with those described under Hyper- 
nephroma 

Adenomata. — These may be either benign or malignant, isolated or 
multiple The small multiple adenomata of the kidney are not infrequently 
found at autopsy, and vary m sue from a millet-seed to that of a pea 
As a rule, they are associated with some form of nephritis, and produce no 
symptoms m themselves, they are discovered, as a rule, postmortem They 
are usually found beneath the capsule, but occasionally are seen within the 
paienchyina of the kidney The large variety is much more raie, is usually 
seen in adults aftei the age of forty yeais, and forms a spherical, encapsulated 
mass, which rarely reaclies the size of a small oiange On section, these 
tumors are grayish white in color, friable, fiequently infiltrated ivith blood, 
and sometimes studded with cysts According to Garceau, theie is a tubular 
form resembling adenoma of the liver, characterized by cylindrical cells, with 
a light, connective-tissue stroma Alveolar and papillary forms have also 
been described Benign adenomata usually present no symptoms, even the 
laige forms rarely producing any discomfort, hrematuria or palpable tumoi 

The so-called malignant form of adenoma lesembles carcinoma of the 
kidney so closely that it seems unwise here to attempt to differentiate them 
In some cases it has the histological structures seen in benign adenoma, 
but destiuctive invasion of surrounding tissues, the gradual involvement 
of much of the kidney, and the absence of capsule show its malignant 
chaiacter The symptomatology, progress, and prognosis is similar to 
that of carcinoma, and diagnosis is usually made only at operation or at 
autopsy Early nephrectomy is here also the lule 

Sarcoma of the Kidney — Many cases of sarcoma of the kidney have 
been described m children, but careful microscopic examinations have 
shoivn that they were almost always mixed tumors, which will be described 
m another poition of this chapter Sarcoma of the kidney is much larer than 
hypernephroma in the adult In Rosenstem's 30 cases there were only 
8 m which the patient was ovei twenty years of age, 6 being in the period 
from forty to sixty years of age In the adult these tumors do not leach 
the enormous size seen in children, and Albairan remaiks that they seldom 
are larger than two fists in size He recognizes three forms (1) Those 
which start in the capsule and xvliich ma}'^ for a time be encapsulated and 
more or less separated from the kidney, (2) those in which the tumor has its 
origin in the region of the lulus, and (3) those beginning in the parenchyma, 
which are the most frequent, and are present either in an infiltrating oi a 
nodular form In a case of spmdle-cell sarcoma of the kidney in a woman, 
forty-nine years of age, reported by Garceau, which had been present for 
three years, the kidney and tumoi measured 16 x 10 cm , and on section it 
was seen to be a new-growth of globular outline, about 10 cm in diameter, 
of grayish color, homogeneous, somewhat transparent around the edges, 
and more opaque and yellowish and necrotic m the centre Reaching out 
into the normal renal tissue were several small nodules, and a mass of the 
tumor was seen projecting into the renal vein, which was greatly enlarged 
The upper end of the kidney was normal, and its substance was grooved 
at its point of contact with the tumor, which was beneath it The micro- 
scope showed that it was entirely made up of spindle cells. 
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We have had the opportunity of studying two cases of pure sarcoma of 
the kidney occurring m children one was a small, round-cell sarcoma occur- 
ring in a girl, eighteen months of age, and noticed eight weeks before death 
occurred, the other in a boy, four years of age, of a pure, spindle-cell 
variety, had been noticed three months before death occurred Both 
tumois were extremely large, filling the whole abdomen on the side of the 
tumor, the capsule was dense and thick, and closely adherent to surrounding 
structures, the ureters were not involved, but the growth had extended into 
the renal bloodvessels The kidney was entirely replaced by tumor mass 
in each case In the spindle-cell sarcoma several cysts were present, and 
it had not degenerated The round-cell sarcoma, however, was very soft, 
the entile internal portion of the tumor having broken down Histological 
examination from different parts of the tumor failed to reveal any of the 
elements commonly found in mixed tumor In the round-cell sarcoma 
large islands of closely packed cells, separated by rather a dense, fibrous 
stroma, were the pi evading feature In the spindle-cell sarcoma no 
fibrous stroma could be observed, the sections simply showing closely set 
large spindle cells In the case of the round-cell sarcoma, metastases 
were found m the lungs and liver, and in the spindle-cell sarcoma the 
retroperitoneal lymph glands were involved 

According to Garceau, the capsule is most frequently the origin of the 
growth, from which place the soft tissues are invaded The tumors, as a 
rule, are soft and homogeneous on section They are most frequently 
nodular, but may be diffuse On microscopic examination both the small 
and large round-cell and the spindle-cell variety of sarcoma have been 
found m different cases In some cases there is considerable fibrous tissue, 
enough to designate the tumor as a fibrosarcoma An angiosarcoma of the 
kidney has been described, but the microscopic appearance w^as evidently 
very similar to that which is recognized as hypernephroma, and it seems 
best at the present time to classify these tumors as identical Sarcoma of 
the kidney is very similar to that of malignant hypernephroma of the kidney 
m its progress, symptomatology, and prognosis The tumor, as a rule, 
remains encapsulated and metastasis occurs through the veins Occasion- 
ally the lymphatic glands are involved, and sometimes the surrounding 
structures are invaded The extensive intravenous, neoplastic thrombi, 
which are so fiequently seen in hypernephroma, are also seen m sarcoma 
In some cases the duiation of the disease is only a few months, but m other 
cases (particularly the spindle-cell variety) it may be several years 

S3miptoms — ^The three cardinal symptoms of renal tumors, hiematuria, 
pain, and tumor, are found in cases of sarcoma, and it is almost impossible 
to make a differential diagnosis between hypernephroma and sarcoma 
Very large tumors of slow growth and long duration are generally hyper- 
nephiomata, but in some cases the hypernephroma may be as rapidly fatal 
as sarcoma without the tumor reaching the enormous size that is usually 
seen The methods of examination which has been described at length 
m the examination for hypernephroma apply m cases of sarcoma, and 
they need not be repeated here The treatment should consist in early 
neplirectomy m all cases, the prognosis even then is not good, ownng to the 
frequency of metastases 

Embryonic Tumors of tho Kidney. — As m the case of other organs, 
the kidney is subject to tumors arising from inclusions or occlusions of 
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appaiently embryonic tissue, these, howevci, differ somewhat from the fetal 
tumois of other organs The typical dermoid cyst of the kidney is very 
rare indeed, only two cases having been reported one by HaeckeP and 
one by Paget ^ Pure rhabdomyoma of the kidney is also extremely rare 
The typical mixed tumor of the kidney is, however, not a very rare occurrence 
m children The histogenesis of the tumor is rather indefinite, WeigerP 
claiming that they arise from the Wolffian body, and Wagner^ that they 
arise from the early kidney segment or “urniere” Muns®^ describes six 
tumors to which he has had access, and discusses the origin of these growths 
He believes that they occur as a result of some very early pathological process 
in the embryonic kidney, a certain portion of early developing kidney being 
thus retarded in growth, the rest of the structure develops along normal 
lines 

These tumors were early recognized, and seemed to have caused much 
confusion, being designated variously as "embryonic adenomyosarcoma," 
"embryonic adenoma,” "sarcoma carcinomatosum,” "adenosarcoma,” etc 
They occur for the most part in young children, one case having been 
repoited, how'ever, in a woman thirty-four years of age The age of the 
ma 3 ority of the patients range from nine months to eight years There is 
no difference m regard to sex 

The tumors, for the most pait, are very large, smooth, or rather irregular 
or nodular, and are rather soft in consistence, especially \vhen degenerative 
changes have taken place On section they show a rather dense capsule, 
and the chaiacter of the cut surface varies in appearance corresponding 
to its constituent elements Areas of softening and cysts are quite frequent 
Where myxomatous tissue occurs the tumor has a soft, jelly-hke consist- 
ence According to Garceau, the growth arises in the parenchyma, and 
does not infiltrate the kidney tissues as an ordinary malignant growlih does, 
and it seldom involves the pelvis, the ureter, or the bloodvessels The 
capsule of the tumor seldom ruptures, and the tumor is rarely adherent to the 
surrounding tissues Extension into the renal veins may occur, and even 
direct invasion of the vena cava, but is not as common as m other malignant 
tumors The tumors grow very rapidly, and may reach an enormous size in 
a very short time, in some cases filling almost the entire abdominal cavity 
Weigert has described the only case of multiple mixed tumors, wdnch occuiTed 
m the kidney of a stillborn child, and gave the appearance of atjqiical 
tubules of epithelium, growing principally between the kidney pyramids and 
ending in atjqncal glomeruli 

Metastases are rather uncommon Walker® found metastases m 55 of 142 
cases Garceau found metastases in 21 per cent of the cases Metastases 
are most apt to occur wffien the tumor is large and has broken through the 
capsule They are rarely present when the growth is small 

The tumors are composed of various tissue elements, which usually are 
quite independent of each other These elements grow' w'lth varying degrees 
of lapidity, the connective-tissue elements generally predominating These 

* Berl Lhn Woch , 1902, vol xxxix 
^ Lectures on Surgical Pathology, London, 1853 
® Virchoio’s Arelnv, 1888, vol clvni 
Deutsch Zeti f Chvr , 1S8G, vol xxiv 
^ Virchow's Archiv, 1899, vol civ 
° Annals of Surgery, xxvi, 554 
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tumors are composed of two or more of the following structures epithelial 
cells lying either m tubular arrangement or in irregular masses or “pearls,” 
which freely anastomose, connective-tissue cells, sarcoma-like in appearance, 
and of the round- or spindle-cell variety, myxomatous tissue, smooth and 
striated muscle, cartilage, bone, fat, and two authors have mentioned a 
neuro-epithelial tissue Connective tissue is the predominant feature, 
forming the framework m which the other tissues he, and may so pre- 
dominate as to lead to the diagnosis of pure sarcoma unless careful search 
is made from various parts of the tumor mass Ribert states that there are 
no tiue sarcomata of the kidney occurring in children, but that all such 
cases should be regarded as mixed tumors Smooth muscle tissue some- 
times forms a large amount of the tumor substance, and is at times inter- 
woven very closely with the connective tissue The striated muscle is of 
less frequent occurrence than smooth muscle, but has been found in 25 per 
cent of the cases studied by Walker and m 42 per cent of those studied by 
Garceau Cartilage and fat are found mostly in old tumors, and are rather 
infrequent Bone is but seldom found, while neuro-epithehal elements 
have only been described in two cases, one each by Ribbert and Busse 

The epithelial structuies when present are of varying types They may 
occur as tubular or glandular structures, the tubules being lined by epi- 
thelium of cuhoidal type, and arranged in from one to three layers on a 
basement membrane The tubules may form lobules separated by con- 
nective-tissue strands, at other times the epithelial cells he in irregular 
groups or masses, which freely anastomose with one another In the centre 
of these epithelial nests the so-called epithelial pearls and cartilaginous 
tissue IS found 

Ssrmptoms — The presence of a tumor mass is the earliest symptom in 
the majority of these cases These tumors he in the affected area, show a 
very rapid growth, and sometimes attain a tremendous size Hmmaturia 
is rather uncommon, and only occurs probably when the mass invades 
the pelvis of the kidney, which is rather late and rare The tendency 
of the tumors to remain encapsulated renders heematuria a rather unusual 
symptom Pam is uncommon and occurs late m the disease, the symp- 
toms mainly being referable to the pressure of the enlarging mass Late 
in the disease emaciation and rapid loss of weight occur The duration 
of the disease is usually less than a year from the onset of the first symptom 
noted 

Diagnosis — A rapidly enlarging tumor mass m the kidney area with early 
emaciation and cachexia m a child is the symptom most characteristic 
in this disease Hrematuria occurs late and is infrequent The methods 
for differential diagnosis are similar to those already described under hyper- 
nephroma 

Treatment — Early diagnosis and prompt surgical intervention offer the 
only hope of cure The percentage of operative recoveries has much im- 
proved m recent years, but the ultimate outlook is extremely gloomy, as 
re^rrences have occurred in all but three of the operative cases noted 

■Benign Tumors — ^These include adenoma, angioma, lipoma, fibroma, 
and myxoma The adenomata have been described Angiomata are 
generally small and he beneath the capsule They may, however, vary in 
size from that of a pea to that of a walnut, and are occasionally seen in the 
medulla Lipomata are also rare, and usually he beneath the capsule One 
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case of lipoma tlie size of a child’s head has been repoited Fibromata are 
usually minute and are found in the cortical poition, but are sometimes 
seen m the medullary portion. One case m which the tumor weighed 
twenty pounds is reported 

Symptoms — ^There are none unless the growth is large Hiematuria is 
very lare Pam may occasionally be present, but is usually very slight, 
although it may be very severe if the tumor is large In such cases symptoms 
produced by pressure may also be present The diagnosis is usually made 
when the tumor is large and opeiation is generally indicated Unless one 
can be certain as to the non-mahgnant character of the disease, it is best 
to perform nephrectomy, although in certain cases partial nephiectomy may 
suffice to completely extirpate the tumor 

Tumors of the Pelvis of the Kidney —These growths are very raie, 
more frequent in men than m women, and occur between the ages of forty and 
sixty They are usually of ti\o foims, a papillomatous and a flat, non-papil- 
laiy form The papillomatous forms are the more frequent and are very 
similar m charactei to the papillomata occurimg in the bladder Albarran 
has been able to collect 18 cases fi om the literature In one case the papilloma 
grew dowTi the ureter and subsequently invaded the bladder Ot the non- 
papillary forms, only 13 cases could be collected by Albarran These are 
described for the most part as alveolar epithelioma A squamous-cell 
carcinoma of the pelvis is exceedingly lare, one case having been described 
by Albrecht ^ Although the histological character of some of these tumois 
of the pelvis is not malignant m appearance, they, however, are to be classed 
as malignant tumors Stone m the pelvis of the kidney has been mentioned 
as an exciting cause of these growths Theie is no definite symptomatology, 
luematuria, which is apt to be profuse, being about the only symptom present 
eaily m the disease Attacks of pain from the passage of blood clots are 
apt to occur, and m the papillary foim pieces of tumoi are occasionally, 
but rarely, found in the urine The diagnosis is usually made as a result of 
surgical exploration The prognosis is grave In the nine cases reported 
by Gaiceau, recuirence followed in seven, either as distant metastases or m 
the seal of the wound The iieatmcnt is excision — complete nephrectomy 


‘ Archxv f Klin Clnr , 1905, Ixxvii 
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Definition — Primary renal calculi may be defined as masses of urinary 
salts deposited m an amorphous or crystalline form, in and about an 
oiganic nucleus and held together by an organic matrix For the most 
part they presuppose a diathesis m which ceitam inorganic salts (the middle 
and not the end products of catabolism) are supplied in excess to the kidneys 
for excretion, piecipitation of such salts in the pyramids of Malpighn, 
consequent trauma to the tubular parenchyma m its attempt at elimination, 
and a urine m process of formation of a composition such as will find diffi- 
culty m dissolving out the precipitated salts and prove favorable to then 
further precipitation subsequently m the kidney itself, the renal pelvis or 
bladder Certain inorganic calculi form by piecipitation of salts into necro- 
biotic tissue 

Classification ^ — Primary calculi are renal in origin, but the secondary 
calculi may form m any part of the urinary tract We may distinguish 
calculi, according to the number present, as the “sohtaiy,” or “lone,” and 
the “multiple,” and according to then position as renal, pelvic, ureteral, etc 

According to their composition they may be classified as (1) The 
organic, of uric acid and its salts, calcium oxalate, cystin, xanthin, and 
urostealith (2) The inorganic, consisting of the phosphates of lime and 
magnesium, and the carbonate of lime 

According to origin they may be classified hypothetically as 

1 “Of crystalline origin,” when they may be primarily resultant from 
irritation of the renal tubules by crystals 

2 “Of necrobiogemc origin,” when their first cause may be degenerated 
renal epithelium, which invites calcification 

3 “Of microbic origin,” when their starting point is infection of the 
urinary tract with urealytic microorganisms 

Secondary calculi, Avhicli are common to all dilatations of the urinary 
tract, may form in the renal parenchyma itself or in the renal pelvis, and 
thus come under the designation “lenal calculus ” The conditions necessary 
for their formation are (a) An infection of the living tissue, with a urealytic 
microorganism (proteus bacillus, certain staphylococci, etc ), with conse- 
quent inflammation, the freeing of ammonium carbonate and the appear- 
ance of pus in the urine, and (b) obstruction to the outflow of urine causing 
a stagnant pool in which a slimy mucoid matrix, composed of pus cells gelatin- 
ized by ammonia, may rest long enough to allow of sufficient infiltration 
with ammonium magnesium phosphate to produce solidification In 

1 * ^/°^„Sourdille, La lithiase rdnale primitive Arch gener de chirurgie, Septem- 
ber, I90i Roy, La gravelle phosphatique primitive, These, Pans, 1898 

( 315 ) 
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pyonephrosis one finds this slime infiltrated with phosphates in every degree 
of consistency in fleshly voided mine The essential salt of this second- 
ary calculus IS ammonium magnesium phosphate, the formation of which in 
the mine is dependent on the addition of free ammonia to unite with the 
normal magnesium phosphate Calcium phosphate and ammonium urate 
are also common constituents of this stone The so-called “fusible cal- 
culus” IS composed of ammonium magnesium phosphate and calcium 
phosphate ^ All phosphates tend to be fiiable m consistency and white to 
gray m color 

domposition of Primary Calculi.^— By far the most common are the 
mixed stones of urates® and calcium oxalate m vaiying proportions and 
usually m layers in which one or the other salt predominates sufficiently to 
reveal on section more or less complete concentric rings Frequently 
calcium phosphate and sometimes calcium carbonate or even cystm add a 
layer or moie Either the urates or oxalate may be lacking in these mixed 
stones, but they are most commonly associated The phosphates and 
carbonate of lime are usually found together in the inorganic stones Veiy 
rarely, if ever, do any of these salts form the sole constituent of a calculus 
Should an ammoniacal infection supervene on these primary calculi they 
become invested with triple phosphates, and henceforth further growth is 
due to phosphates and caibonates alone 
If the outside primary layer of such a stone is composed of urates, a transi- 
tional ammonium urate layer intervenes between it and the phosphates, 
due to the ammonium of the urine combining with the uric acid of the 
primary calculus Prout held that such a transitional layer of ammonium 
uiates also occurred when a triple phosphate layer was enveloped by urates, 
but this must be a very uncommon occurrence 
Such methods of quantitative chemical analysis of calculi as had been 
used until quite lecent years were so inexact that they sometimes furnished 
misleading information Recently chemical analyses have been made by 
Moiris,* Israel,® and Johnson * 

Physical Characteristics — ^The physical characteristics of calculi vary 
greatly, and are somewhat indicative of their composition On these, 
rather than on chemical analyses, have been based many statements as to 
the nature of renal calculi The so-called uiic acid gravel is formed of fine 
reddish, hard granules like cayenne pepper and sometimes of a size up to 
that of a pea These are most commonly seen as precipitates in acid urine 
which has been standing for some time 
The hemp-seed gravel is similar, but of a dark gray or black color Its 
chief constituent is calcium oxalate 

Phosphatic sand occurs in “alkalinuria” as white masses of amorphous 
calcium tribasic phosphates, or in cystitis as secondary white crystalline, 

^ Prout, Diseases of the Unne, London, 1821 

2 The major portion of this chapter, comprising the etiology and composition of 
calculi, has been vntten for me, after a most laborious study of the literatuie, by 
Dr George S Gordon 

’ So much confusion exists in the literature as to the various salts of uric acid 
which enter into the composition of stone that the term “urates” is here used to 
include uric acid and all its salts 

■* Surgical Diseases of the Kidney and Ureter 
- Chirurgische Klimt der Nierenkrankheiten, Berlin, 1901 
® New York MedicalJoumal, 1905, Ixxxi, 209 
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triple phosphate with an admixture of calcium phosphates and ammonium 
urate in a slimy mucoid matrix 

The most infrequent, nearly pure, calcium dibasic phosphate calculus is 
generally of the size of a small pea, cuboidal, with rounded edges and angles, 
grayish m color, smooth of surface, hard, and with a crystalline fractuie 

Multiple oxalates are very like these calcium dibasic phosphate calculi, 
they, too, are apt to be definite in composition 

The “mulberry stone” of calcium oxalate is tuberculated, stained blackish 
by altered blood, very hard, and of varying size up to that of a walnut or 
over 

The “pebble” of urates is of similar dimensions, oval, of sandy surface, 
medium hardness, and grayish to reddish from admixture with urinary 
coloring matters 

“Staghorns,” or “coral calculi,” are of the same materials, ^ e , urates 
(Osier), color, consistence, and surface appearance, but of size and shape 
like a mould of the renal pelvis Fagge says they are “always composed of 
mixed phosphates ” 

The “]ackstone” calculus, of the shape its name implies, of brownish 
to blackish color and hardest consistency, is another form of oxalate 
(FowleF) 

The xanthm calculi are “of a pale yellow color and exhibit a waxy lustre 
when rubbed” (Adami^) “They vary m size from that of a pea to a hen’s 
egg” (Emerson®) 

A cystin calculus is hard, oval, light amber m color, glistening of surface, 
lough, and granular, but non-crystalline, and resemlDling small masses of 
amber stuck together without definite arrangement (Fowler) 

Urostealiths are “m the moist state soft and elastic at the temperature 
of the body, but in the dry state they are brittle, with an amorphous fracture 
and waxy appearance” (Hammarsten^) 

Calcium carbonate calculi “have mostly chalky properties and are 
ordinarily white” (Hammarsten) “Naunyn differentiates two forms m 
man, the one brown and spicular, the other pale and smooth, but of rela- 
tively great hardness” (Adami) 

Nucleus — This is usually a solidified agglomeration of the same salts of 
which the calculi are composed, and forms the core It differs fiom sedi- 
ment inasmuch as it has a colloid matrix, and on the other hand from stone 
m not being laminated It originates m the renal tubule, which is the only 
part of the urinary tract of small enough calibre to retain so small a body 

As it increases in size it erodes the renal tissue, and if tins takes place 
toward the renal pelvis it frees itself ultimately into a calyx, where it may 
unite with other similar nuclear forming material and become gravel 01 stone, 
pass' on to lodge m the renal pelvis or other portions of the urinary tract for 
further developments, or be voided m the urine 

Esbach® says that a primary phosphatic nucleus is always replaced by 
oxalates or urates if they afterward envelop it TufEer® has demonstrated 

‘ Johns Hopkins Hos^nlal Reports, 1906, vol xiu 
^ The Principles of Pathology, 1908, vol 1 
® Clinical Diagnosis 
* Physiological Chemistry, 1908 
® Les Calcules Unnaires, Pans, 1885 
® Elude sur la chirurgie du Rein, 1889 
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experimentally that foreign bodies, unless they can supply an oiganic mateiial 
for urinaiy contents to lodge in, do not form nuclei Bilhaizia eggs aie said 
by Fagge to form the nuclei of ui atic calculi m E^ypt Blood clots sometimes 
form the core of a stone Fullerton, basing his opinion on the analysis of 
seven calculi, holds that bacterial agglomeiations do not form nuclei In- 
organic calculi usually lack a nucleus, unless formed about a foreign body 
Size — ^The size of calculi varies from that of fine gravel to the limit imposed 
by their enveloping-tissue bed As the i esult of abnormal back pi essure due 
to interference with the outflow of urine or to eiosion of tissue by the growing 
calculus itself, a stone may be even larger than any normal expansion of the 
urinary tract 

Form — ^The forms assumed by calculi are dependent on their composition, 
the shape of their nucleus or nuclei, pressure from contiguous stones (in which 
case they become faceted), the conformation of the tissue bed in which they 
form, and on the way the urinary stream impinges on then surfaces to add 
fresh laminae or erode, according to whether the urinary contents favoi 
growth or disintegration 

Color — Calculi aie composed of colorless ciystals and matiix Their 
varying tints come from the urinaiy pigment, uioerythrin (Adami), or from 
blood pigment, and vary as these vary in affinity oi amount in the urine 
When urates form, urinary pigments are much more in evidence in the 
urine than when phosphates or cystin calculi form, and consequently are 
moie apt to be colored Oxalates, if of coarse surface, erode into the ^as- 
cular layer of the urinaiy tract, and blood pigment stains them Smooth 
oxalates aie whitish Cystin calculi may change color on exposure to the 
air, probably because they contain uiobihnogen 
Number — Probably no calculus forms from a single salt-impregnated 
renal cast, but about an agglomeration of such Multiplicity depends on the 
coalescing of such infarcts eithei in situ by erosion into neighboring tubules 
or after expulsion into a calyx The adhesiveness of the mucoid matrix 
would vary with the amount of salts it contains, and if it is satuiated it tends 
to form the nucleus of a stone by itself, while if it is m a more glutinous condi- 
tion and comes in contact with similar infarcts, fusion would occur In the 
first instance multiple stones would foim, and m the second a single calculus 
If tins hypothesis be correct there would haidly be a limit to the numbei of 
calculi forming in a kidney, and such is the case On the other hand, many 
of these nuclei would escape m the urine befoie attaining size enough to pre- 
vent their exit Of the “lone” calculi, the most common are the mate 
“pebble” and the oxalate “mulberry ” 

Bilaterality — Holt,^ after 1000 autopsies on infants, states that granulai 
deposits are gen ei ally seen in both kidneys Lagueu* holds that m one-half 
of the cases wheie calculi form m one kidney the othei is similarly affected 
Albarran® considers the frequency of stone on both sides as an aigument in 
favor of the systemic origin of calculus Given that the formation of calculi 
IS a result of imperfect catabolism, the “ciystallme diathesis” so-called, one 
would always expect to find both kidneys the resting place of calculi in 
certain conditions, but for the fact that stone-forming material escapes in 
the urine very often before it has attained sufficient size to be letained 

* Diseases of Infancy and Childhood 

2 Les calcules du rein et de I’uretere, These, Pans, 1891 

3 Lancet, 1892, i, 1345, 1339 
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Disintegration of Calculi — Adami, speaking of uric acid stones, says 
“The evidence seems to be conclusive that through keeping the urine 
alkaline through long periods by giving sodium bicarbonate, alkaline 
soaps, etc , not merely is gravel arrested, but the stones 'vvithin the bladder 
after such treatment show clear evidence of erosion In examining 

any large collection of uric acid calculi obtained in the postmortem room, 
etc , certain specimens have a ragged, worm-eaten appearance, and upon 
section are found loose m texture, with evidence of lamination very indistinct ” 
Rovsing says, " Colon bacilli can permeate the strata of calculi and cause 
them to crumble away” (Morris) 

A meat diet, tending to render the urine acid, might cause disintegration 
of a primary phosphate stone, while urotropm or the introduction of colon 
bacilli or other acidophyle microorganisms (were such a procedure feasible), 
by destroying urealytic microorganisms, might render tlie urine sufficiently 
acid to disintegrate a triple phosphate calculus The oxalate being found 
in acid, neutral, and alkaline urines cannot be affected by treatment by acids 
or alkalies 

Etiology. — ^Age. — Calculi are found m the kidney throughout life, but are 
very rare m old age Fry and Martin * in a study of 100 hospital infants 
under the age of three months, found an abundance of uric acid m the voided 
urine of 26 of them, of whom 19 died, and m 7 of these autopsies were done 
which demonstrated uric acid infarcts m the apices of the pyramids Holt 
says, basing his remarks on 1000 autopsies, that “small renal calculi are 
very common m infancy,” but that they are usually voided during the first 
two years of life He found one large renal calculus By fai the greater 
number of clinicians hold that renal calculus is rare m early life, but m the 
light of these figures they are evidently at fault Calculi m the kidneys are 
most in evidence about the fourth decade To this period belong the urate 
infarcts of the gouty and the calcium oxalate stone Osier refers to the 
calcium phosphate infarcts of old age Old people are not so prone to stone 
m the kidneys, because a “crystalhne diathesis” declares itself, if at all, 
before this period, and the patient has passed all his calculi (at least as far 
as the bladder), had them removed by operation, or has a ureter sufficiently 
dilated, by the previous passage of stone, to offer no obstruction to the passage 
of calculi to the bladder Stone is said to be common m poor children and 
rich adults 

Sex — ^That renal calculi occur more frequently in men than m women 
IS generally accepted, but there do not appear to be statistics showing the 
relative frequency in the two sexes Giraldes held that vesical calculi m 
females never formed except when a foreign body had been introduced, but 
this does not obtain with renal calculi Small renal calculi which pass into 
the female bladder are easily voided, but the same anatomical structures tend 
to hold them m the kidney in the female as m the male 

Heredity — Heredity predisposition, the “p6ch6 original” of D’Etiolles, 
is almost universally admitted, and many authorities hold that urate gravel 
ranks as an evidence of gout Oxalates and xanthin are so closely related 
to urates that they may be fathered by the same etiological factors 
Cystmuria and a tendency to form cystin calculi also “run m families 

* Transactions of the American Pediatric Society, 1903, p 150 
Fowler, Cystmuria, etc , Johns Hopkins Hospital Reports, 1906, xin 
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Amorphous phosphaturia is often associated \\ ith neurasthenia, and suggests 
the transmission of an unstable nervous system from father to son 
Occupation — “Sedentary occupations seem to predispose to stone” (Osier) 
D’Etiolles held that exercise ivas the “bellows blowing,” which gave a good 
intake of oxygen through the lungs and thus secured combustion of tissue 
waste, and statistics and observation bear out the theory that stone formation 
IS generally dependent on occupation only so far as the occupation is an 
active or sedentary one Those engaged m plumbing and who use alcohol 
in excess are predisposed to renal calculi as to gout Hutchinson called 
attention to the freedom of sailors from stone and attributed it to their salt 
diet, but D’Etiolles states that naval officers, notwithstanding that they also 
ate an excess of salted food m his day, were as prone to calculi as others, 
and instances the famous Dutch Admiral de Ruyter Civiale’s lisd of 
prominent men, “victims of the sharp and craggy stone that cruelly pucks 
and tears,” includes, among others, Cromwell, Bacon, Boerhaave, Louis XIV, 
Geoige IV, Napoleon I, Peter the Great, Montaigne, Neivton, Horace Wal- 
pole, Fothergill, Hartley, Harvey, Mascagni, and Scarpa 
Diet — How absolutely unestablished is the etiology of calculi could be 
no better demonstrated than by noting the discord of deductions dra^™ by 
eminent authorities in the attempt to inculpate diet as causative Cadge 
and Dickinson held that hard drinking water was the cause of stone in 
Norfolk Denny thought absence of lime in drinking water caused stone 
m Holland A E Roberts^ holds that stone m India is uncommon among 
those natives whose food contains sodium chloride, and Hutchinson believed 
that sailors were exempt from stone because of their salt diet Yet Morris 
says that “salted meats are inducive of renal concretions,” and D’Etiolles 
held that naval officers, who m his day ate much salt food, were especially 
subject to stone Sir Wm Roberts® and many others maintain that ingested 
oxalic acid is a cause of oxalate calculi, yet Chabri6 lived on food rich m 
oxalates for a month and never succeeded in finding oxalates m lus urine 
Such instances of various opinions might be multiplied indefinitely 

It the theory so well put by Futcher,"* “that owing to some organ or organs 
failing to produce a ferment (which normally is necessary for the proper 
destruction or oxidation of uric acid) oxidation of uric acid does not occur, 
and consequently accumulates m the blood m excess,” is correct, then the 
ingestion ot food rich in nucleins would cause an excess of uiic acid and 
possibly xanthm to be presented to the kidney tubules for excretion, and 
this IS a prime step m calculus formation Exclusion from the diet ot 
nucleins would cut oft this supply of calculous material 
There is now a consensus ot opinion (Guyon, quoting Chabri6, excepted) 
among physiologists, pathologists, and clinical observers that ingested oxalic 
acid appears, at least, m part, unchanged in the urine It does not seem 
improbable that, as demonstrated by Dickinson and Roy, the drinking of 
lime water furnishes one of the bases for inorganic calculi The wTiter has 
been recently informed that the drinking water of Holland contains lime 
Adami says that diet influences cystmuria m no way 
Distribution — Stone is common in the cold as m the warm climates, in the 
moist as m the dry, m the highlands as m the lowlands, inland as well as in 


' Traite de Vaffection calculeuse, Pans, 1838 
3 Ibid , 1892 


^ Lancet, 1895 
* This work, vol i, p 824 
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countiies bordering on the sea It is common in Iceland There are “stone 
districts” in England (Norfolk, Bristol, etc ), the west of France, about 
Moscow in Russia, some parts of Geimany, m lower Egypt, m the uplands 
of India, and in Holland In America stone is faiily evenly distributed and 
favors no paiticular locality Norway, Sweden, and Styria were said by 
Roberts in 1866 to be practically free of stone Whatevei the cause may be, 
residence in certain districts is said to confer a tendency on visitors to the 
formation of stone, which they lose on leaving (Fagge) 

Previous Disease — Almost every form of disease is refeired to by authorities 
as causative of renal calculi, and it would be stiange indeed if each of them 
had not been at one time or another the precursoi of stone Then etiological 
relation is not at all proved except in the following ailments, whose role has 
been more or less fully substantiated clinically or by physiological experi- 
ment 

1 Those diseases which interfere with the complete combustion of food 

or tissue waste into uiea and permit of the circulation m the blood of an 
excess of uric acid, oxalic acid, xanthm, or cystm These tend to form 
organic stone m the kidney Such diseases ale (a) Intestinal disorders 
whieli allow the toxic mid-products of mucosal enzj^me digestion, such as 
albumoses, etc , to leach the liver and by affecting it produce “hepatic incon- 
tinence ” (b) All hvei diseases which interfere with its urea-forming 

function, especially to be noted is hepatic cirrhosis (c) Lung disease 
which limits the intake of oxygen (d) Cardiac and arteiial diseases (whether 
or not produced by alcohol or lead), which do not allow of sufficiently free 
circulation to permit the blood to be well oxygenated (e) Gout (f) 
Disease which may supply an excess of uric acid to the kidney without 
the necessity of its passing through the liver, such as leuksemia 

2 Ailments which produce a fatty degeneration of the renal tubular 
epithelium, such as (a) the above diseases which are accompanied by ciystal- 
hne deposits m the kidney causing fatty degeneration, (b) fevers, and (c) 
obesity 

3 Fagge attributes at least some of the frequency of stone m Egypt and 
Natal to Bilharzia eggs in the urinary tract, which provide a nucleus for 
the deposition of urinary salts 

4 Diseases characterized by renal hemorrhage, such as liEemophiha and 
tuberculosis The hemorrhage supplies blood clot, which acts as a nucleus 

5 Oxaluria has been found in ceitam foims of dyspepsia of a someuhat 
neurotic tjpe m confirmed obesity and m association with diabetes (Adami) 

6 “Alkalinuria” is due “first to a diet nhich raises the alkalinity of the 
blood, as a vegetable one, in gastric diseases with considerable loss of hydro- 
chloric acid to the body through hypeisecietion with motor insufficiency 
and vomiting or lavage, perhaps diarrhoea, also and especially as a symptom of 
neurasthenia (Peyer), without any of the above-mentioned causes In such 
a case during a period of neurasthenia a diminution in the phosphoric acid 
to about half and an increased calcium output have been found The nitrogen 
nas also decreased It seems to be excessive calcium, relative to phosphoric 
acid, Avhich leads to precipitation It occurs in persons also after sexual 
excesses and in the depression follow mg psychical exaltation, in which case 
the cause is not knowm, but a nervous control suspected It is often found 
among mental cases (Heinicke)” (Emerson) 

Fullerton states that microorganisms do not form the nucleus of stone, 

\OL M— 21 
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although they may be present in the layers surrounding it Thus, it would 
seem that the bacilluria which so often accompanies and folloAvs typhoid 
fever for so long a peiiod is not especially likely to be the foreiunner of 
calculus 

Secondary calculi of ammonium magnesium phosphate and other second- 
ary salts follow local infection, such as is especially liable to supervene on 
spinal paralysis 

Hypotheses of the Etiology of Calculus —Prout, m 1821, m his classic 
monograph on Diseases of the TJnne, gave as causes of excess ol lithic acid in 
the urine, (a) simple errors of diet, {b) unusual or unnatuial exercise of the 
body or mind, particulaily after eating, and the want of pioper exeicise at 
all other times, and (c) debilitating circumstances 
Sir Wm Robeits says, “There is perhaps too ready a disposition to look for 
the determining causes of giavel elsewhere than in the uiinary function, in 
the stomach or in the liver, or in some constitutional vice ” The weight of 
physiological, pathological, and chemical evidence favors Front’s statements 
of almost one bundled years ago as opjiosed to this view of to-day Roberts 
admits that “there is, however, no doubt that there exists a special relation 
between uric acid gravel and gout,” which he says results fioman error “this 
side” of the kidney, while m the former the eiror is on “that side ” 

Bence Jones,^ in 1850, said “It has been stated that urine possesses vital 
properties ” Does metabolism of the urine itself cause stone’ Urine is 
merely nitrogenous material, mineral salts, and coloiing matters held in 
solution In bacilluria, in which, perhaps, one might best maintain the 
function of the urine as that of a living tissue protecting the organism from 
general infection, Geraghty^ among others has demonstrated that the urine is 
merely the recipient of germs from other sources, and that they multiply so 
profusely as to indicate that nothing holds their growth m check In such 
cases, with a urine ideally amraoniacal, even triple phosphates will not form 
stone, but are voided as a dense precipitate 

If then not a living tissue, can mine change its character in the urinary 
passages “that side” the kidney and form stone there’ Sir Wm Roberts 
says all uric acid m the tissues or urine is normally m the form of soluble 
quadriuiates, QU(MHUH 2 U), a definite chemical entity, that when the urine 
contains an excess of acid and QU and a lack'of salines and coloring matter 
the sodium acid phosphates, NaHjPO^, abstiact the metal from the QU, and 
by double decomposition precipitate the slightly soluble uric acid, HjU, and 
sodium acid urate, MHU These may form stone in the renal pelvis oi 
bladder, but admitting his theoiy to be correct, whence come this excess of 
QU and acid and the lack of salines and coloring matter’ Tliej^ vary in 
quantity with the power of the kidneys to produce or excrete them Admit- 
ting that urine may have the power to form stone “that side” of the kidney, 
this power is manifestly dependent on material derived from the kidney, 
and holds good for urine m the renal tubules as well as in parts of the urinary 
tract distal to them 

Is it necessary to go farther than the “urinary functions” to determine 
the cause of gravel’ In other words, can the kidney act independently 
of other glands and tissues and elaborate material for stone without regard 

* Animal Chemistry, London, 1860 

^ Persistent Bacteriuria, Johns Hopkins Hospital Reports, 1909, xx, 12 
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to what abnormal or normal metabolism piovides for it^ We think it 
cannot Removal of the testes produces atroph} of the prostate Removal 
of the parathyroids causes tetany The myxcedematous lack the thyroid 
Injection of renal blood into the portal lein greatly increases uiea m the urine 
(Tessier), and so on Sufficiently pertinent facts are knovm to indicate 
that no gland or tissue acts independently of other tissues even m disease 
Moreover, excretory glands to functionate properly depend on other tissue 
to put ideal end products of metabolism into the blood stream Almost all 
nitrogenous waste (whether of food or tissue) is normally excreted by the 
kidney as urea, j et experiments show that the kidneys cannot produce urea 
from even so closely allied a substance as ammonium carbonate Experi- 
ments with Eck’s fistula, etc , demonstrate that foi the most part it is the liver 
which normally takes Irom the nitrogenous elements ingested the part that 
IS not to be used as food and i educes it to exogenous urea It is for the 
most part the liver which also elaborates the waste tissue products brought 
to it m the blood stream into endogenous urea Weie all the waste products 
of mtiogenous metabolism reduced to urea, HjO and CO 2 , no uric acid, 
urate, xanthin, oxalate, 01 cjstin calculus "ttould form m the urinary tract, 
and these are all of the organic calculi 
Let us now consider 

1 The reaction of the mine in its relation to all forms of calculi 

2 Crystallization of the urinary salts 

3 The hypothetical origin of such salts 

4 The hypothetical origin of the matrix of calculi 

5 Distinctions between sediment, gravel, and calculi 

6 Formation of calculi 

1 Unnaiy Reaction — In its relation to the formation of calculi Uric 
acid crystals occui m acid urines and dissolve on the addition of caustic 
alkali 

Acid urate crystals occur in acid or neutral urines 

Alkaline urate crystals occur in urine rendered neutral by fixed alkalies 
Ammonium urate crj^stals are only chaiacteristic of ammoniacal urines, 
but also occur in neutral uiine 

Calcium oxalate crystals occur in acid, alkaline, and neutral urines 
Calcium carbonate crystals occur in alkaline urine and dissolve with 
effervescence on the addition of acetic acid 
Calcium phosphate (amorphous), Ca,(P 04 ) 2 , occui s m alkaline urine and 
dissoh es w ithout efterA escence on the addition of acetic acid 

Calcium diphosphate cijstals (CaHPO^) occur m neutral or faintly acid 
mines, and dissoh e on the addition of dilute acids 
hlagnesium phosphates (amorphous), Mg 3 (POJ„ occui in fixed alkaline 
urine 

:\Iagnesium phosphates (cijstalline), Mg2(POj222ILO, are Aery rare m 
human urine 

Cj stin occurs m acid urine (Foaa ler, Prout, a on Eberts) 

Xanthm crystals are soluble in ammonia (Emerson) 

Ammonium magnesium phosphate crystals occur m ammoniacal and 
amphoteric urines 

2 Crystelhzation — As the forms of crystals may haAe to do AAith the pro- 
duction of matrix material, the more spiculated being more irritatmo- aa ould 
produce more tissue degeneration, and thus perhaps more irregularly^shaped 
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nuclei Once embedded in their matrix their forms are modified, as sho^\n 
by Orde, and probably no longer have to do with the general outlines of cal- 
culi, only inasmuch as they may or may not supersaturate a nucleus to such 
an extent that it will not adhere to other nuclei 

Of the urates, we know that uric acid crystals are normally rhombic in 
foim, but its salts as found modified in urine are amorphous, round, thorn- 
apple, and whetstone shape They may be m clusters or single, and are 
stained yellow to brownish red with urochrome, urobilin, or uroerythrin 
Calcium oxalate is normally octahedral in shape, and is found in such 
form m the urine, but it may become dumb-bell-shaped as well 

Cystin crystals are sexangulai plaques, and aie unmodified in the urine 
Calcium phosphate crystals are normally slim wedges, and are found 
in the urine as such, but are usually amoiphous or perhaps in yellowish 
(bile stained) sheaves of microscopic needles (Boggs), and occasionally one 
sees these wedges crossing each other, or in clusters 

Calcium carbonate crystals usually appear in the urine as amorphous 
masses, or they may assume somewhat the shape of the oxalate dumb- 
bell or of large, concentiic, radiating spheres 
Xanthin crystals normally aie sexagonal, elongated plates, and m the urine 
“resemble uric acid somewhat” (Emerson) The triple phosphates belong 
to the normally rhombic crystalline group In the urine they appear as such, 
the so-called “coffin lids,” oi modified into more or less crucial-shaped, 
feathery forms 

3 Ongm of Unc Acid — Emil Fisher’s genealogical tree of uric acid is 

Nuclein 

(of food or of body tissues) 

+ 

Nuclease 

NHo-t-H-Purin CsH4N, + 0 = 

II ^ 

Adenin CjHsNs + O = Guanin CjHjNsO 

+ + 

Adenase (Jones) Guanasc (Jones) % 

II II 

Hypoxanthin CfH4N40 Xanthin C5HiN40o Hypoxanthin CsH^NjO-l - 0 = Xanthin 0^114X40.. 

+ + + + 

2 O's.jdase 1 Oxydase 2 Oxjdase 1 Oxydase 

II II 11 II , 

Unc acid C^H^N^Os t-nc acid l^nc acid Lric acid 

(The further steps in the reduction of uric acid to urea can be seen on consulting 
the oxalic acid genealogical tree ) 

All the unc acid which passes thiough the hvei is normally conveited into 
urea by a urocolytic enzyme, but about one-half of the endogenous unc acid 
escapes the hvei, and this is excreted noiinally unchanged by the kidneys It 
amounts to approximately 0 7 gram per day “We do not know in what form 
uric acid exists in the circulating blood ” Sir Wm Robeits considered it as 
the quadriurate MHUHjU when in solution When m excess it deposits in 
the renal pyramids as amorphous or crystalline bodies like tophi m the ear 
or chalk stones Excess of uric acid supplied to the kidney foi excretion 
may be due to (1) Failuie of the liver to produce sufficient uricolytic enzyme 
to transform uric acid into urea, or (2) excessive formation of endogenous 
unc acid which can short-circuit the liver, as it were, m reaching the kidney 



VRINAliY LITHIASIS RENAL AND URETERAL CALCULI 325 


It does not seem likely that the liver is solely at fault in these diatheses, 
although It IS held that the kidney is “more sinned against than smning 
when stones form The fault may be one mainly of the liver, still tbe Iner 
m Its turn may have its handicap thrust upon it by gastro-intestinal disturb- 
ance, diseases of the lungs, leukaemia, anaemia, cardiac disease, etc 
over, other tissues than the livei may be responsible for combustion of waste 
products and their default be the mam cause of calculus formation, but this 
Ueins very unlikely In leukaemia the uric acid from the nucleins may reach 
the kidney in very considerable quantities, unaffected by the liver metabo- 
lism Since injection of blood from the lenal vein into the portal vein will 
cause inci eased urinary excietion of urea, it would seem not unlikely that 
calculous deposits with then associated chronic nephritis may lessen the 
amount of an internal renal secretion, which, in turn, lessens the uncolytic 
en?yme production m the livei, thus forming, as it were, a vicious cycle 

Ongm of Xanthm —Another of tlie mid-products of metabolism which 
fuinishes the salts foi lenal calculi is xanthm Emil Fischer s dioxj’purin 
(see ui 1C acid genealogical tree) This is merely unc acid less one atom of 
oxygen, and that it is so veiy rarely found in the urine would indicate that 
it IS almost always oxygenated, at least to ui ic acid, in the body Still there 
may be a very small amount of it in normal urine Its excess would be due 
to the lack of an oxydase, probably of the hvei, or to excessive endogenous 
formation 

On gin of Oxalic Acid, C2H2O4 

Unc acid 


C5H4N,02 

+ 

O 

+ 

HjO 

II 


Alloxan 

C4H0N.O4 

4 ~ 

0 

II 

Urea 

CO(NHj)2 

Parabanic acid 

Carbon^dioxide 

CJUNhO, 

CO, 

i 


H2O 


II 


Oxalune acid 




+ 


H.O 


11 


Oxalic acid 

Urea 

CJi.O, 

COfKHjfj 


Chemicallv, Simon says, “Oxalic acid maj be regarded as a complete 
oxidation product of unc acid ” Oxalate calculi are so often mixed with 
urates as to indicate as close i relation etiologicalb as appears in the abo\e 
scheme, and we fand that clinicians, in speaking of causation, have very 
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often drawn no distinction between the two Like uric acid, it may be 
exogenous or endogenous, and “is increased in various diseases in which the 
oxidation processes are manifestly at fault ” On the other hand, pure oxalic 
calculi, if they exist, would demonstiate that the “oxalic diathesis,” recog- 
nized by Adami, is independent of “uric acid diathesis ” On the other hand, 
authorities lecognize indigestion in neurasthenia as causative of oxaluiia, 
oxahe calculi do not dissolve in alkaline urine, they often have a layer or 
more of calcium for their base, all of which would seem to indicate some 
relation to the “alkalinuiia” diathesis 

Ongm of Cystm — CgH2N2S204 This salt, so uncommon m urine and the 

calculi of which are so rare, has been the subject of much controversy and 
research Fowlei, after passing under review the various theories of its 
origin, concludes “Cystinuiia, or the piesence of cystm m the uiine, is, there- 
fore, to be looked upon as an indication of defective proteid metabolism 
It IS not knowm in what part of the body cystm is formed, but the 
suggestion was made long ago that that or envoi ked organ the hvei is respon- 
sible We have seen that the recent ivork of Friedmann lends some support 
to this view It lemains, however, for further clinical and exjierimental work 
to solve the question ” 

Ongin of Calcium and Magnesium Phosphates and Calcium Carbonates — 
These salts escape through the urinary tubules as sediment m what Emerson 
calls “alkahnuria” (the commonly but falsely so-called “phosphaturia”), 
a condition in -which “we are deahng ivith a diminished acidity, and it 
seems with a diminished excretion of phosphoric acid and an increased 
elimination of lime” (Hammarsten) “Recent study of these cases with 
symptoms of neurasthenia and a phosphatic sediment m the fresh urine 
would indicate an abnormality in the calcium metabolism — an absolute 
increase of this Avitli a decrease of phosphoric acid” (Osier) These, how- 
ever, are the amorphous phosphates, and do not tend to form calculi except 
secondarily to an aseptic necrosis In the “phosphatic diabetes” of Tessier, 
on the other hand, calcium salts never precipitate m the urine These amor- 
phous phosphates, Ca3(P04)2, the crystalline calcium phosphate, CaHPO^, 
calcium carbonate, CaCOj, magnesium phosphate (amorphous), Mgg (P04)2, 
magnesiumphosphate(ciystalhne),Mg 3 (P 04 ) 2 + 22 H 20 ,arenormallypresent 
m the circulation in some form and may deposit in necrobiotic cellular tissue 
to form the non-nucleated, non-lammated, pure phosphate stone so-called, 
or layers on an oxalate or other organic calculus No diathesis to increase 
the amount of lime in the organism is necessary to explain this The process 
IS very similar to the calcification of a tubeiculous focus On the other 
hand, if there be a phosphate and carbonate diathesis in which these salts 
m a crystalline form are furnished to the kidneys in excess for excretion 
resulting in degeneration of the renal epithelium, inorganic stone may have 
the same crystalline genesis attributed to organie calculi 

4 Ongm of the Matrix for Orgamc Calcuh — (Urates, oxalates, cystm, and 
xanthin ) Ramey is said to have been the first in 1858 to call attention 
to the effects of colloids on crystallization Orde’s classic experiment of 
crj^stallizing calcium oxalates in gelatin demonstiated that salts take on 
bizarre shapes or become amorphous under such conditions TufBer found 
that an aseptic foreign body placed m the renal pelvis of the dog became in 
time merely frosted vith urates and phosphates, and that there ivas no 
agglomeration of salts The colloid cement to hold the crystals together 
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was wanting “Poisoning with oxalic acid (Kobert, Ivusner, and New- 
berger) leads to abundant deposits within the kidney of calcium oxalates ’ 
(Adami) Ebstein and Nicholaier fed dogs on amide of oxalic acid, and at 
autopsy they demonstrated not only oxalate of lime m the tubules, but also 
fatty degeneration of the epithelium Sourdille says, ‘ The elimination of 
crystals in the interior of secreting tubules does not take place without 
wounding the tubules ” This is “nephrite lithogene a nephritis set 
up by the crystals w'liich produce a colloid material for organic stone as 
distinguished from “n6plirite hthiasique” or a nephritis the result of calculus 
m the kidney Strictly speaking, both forms are due to stone, but m the 
former only crystals, wdiile in the second calculus itself, is present to cause 
nephiitis 

Ongin of Matrix for Inorganic Pnmary Calculi — (Calcium caibon- 
ate and calcium and magnesium phosphate ) Litten, m 1881, tied the 
renal artery, and necrobiosis of the epithelium of the renal tubules fol- 
low'ed, wdiich formed the matrix for deposition of calcium salts Dupr6 
found necrosis in the renal epithelium in infants w'ho had been poisoned 
by Spanish-fly blisters, and calculus follow^ed The wwiter has seen a micro- 
scopic section of the kidney of a man poisoned wnth corrosive sublimate wdiicli 
show’s the renal tubules stripped of their lining cells and filled w’lth granular 
deposits, presumably of lime, embedded therein “Klotz showred that if 
celloidm capsules filled with fat or a fatty acid be inserted mto the peritoneal 
cavity of a rabbit, in the course of a few days these are found to contain an 
amount of calcium far m excess of that present m the body fluids of the 
animal” (Adami) One can hardly avoid the conclusion that intoxication by 
ingested poison or by disease which w’ould be severe enough to cause necro- 
sis of the renal tubular epithelium w’ould furnish a matrix for calcium and 
magnesium salts to precipitate in But some of these salts are also crystalline, 
and as such, owing to an alkaline diathesis if supphed in excess to the kidneys 
for excretion, may be capable of setting up a lithogenous nephritis similar to 
that induced by the organic crystals Roy holds that the toxines of fevers 
affect the lenal epithelium producing the degeneration, and if such patients 
are treated W’lth alkahnes for a prolonged period inorganic calcuh form 

5 Sediment Gravel and Stone — ^When these salts are washed out of the 
tubules of the kidney, why do they at one time form urinary sediments, 
at another graiel, and at another stone’ The salts which are excreted as 
sediment in the fresh urine are, for the most part, amorphous and conse- 
quently not so irritating to the lenal epithelium as to induce inflammation, 
with a resultant colloid into W’hich the particles of salt may precipitate — 
amorphous tribasic, calcium phosphate in “alkalinuria,” or perhaps quad- 
riurates in “uraturia ” These may continue for years W’lthout the forma- 
tion of tiue gravel or stone When, howe\er, urinary salts are massed 
in a matrix they are said to form graiel Stone consists of these masses of 
agglutinated infarcts surrounded by lamellse of similar or dissimilar salts in 
a similar matrix Henry, quoted by Prout, states that primary phosphatic 
calculi consist of the phosphates alone without a nucleus and without 
lamina: 

C Formation of Calculi — e ha^ e considered the urinary conditions, 
reaction, absence of coloring matter, presence of mineral salts, etc , favorable 
to the formation of stone, the salts and matrix of which they are composed 
and their respectne origins ^ ' 
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Urine, in piocess of foimation, separated from the blood at the glomeruli, 
flows through the tubules according to Heidenhain, dissolves out the solid 
in the tubules, and is in pait absorbed, what is left leaves the tubule as the 
finished product— urine— which thence flows through calices, lenal pelvis, 
etc Now, if it can dissolve out the salts in the tubular epithelium, but 
owing to absoiption not hold them m solution, and they aie amorphous* 
urates or phosphates, it carries them as sediment with probably little 
or no irritation to any part of the urinaiy tract If the salts are crystal- 
line and sufficiently infiltrate their matiix, they may occlude a tubule oi 
more at first, but ultimately be washed out entiie oi m an agglutinated mass 
of similar plugs from other tubules foiming gravel Yet again these crystals, 
forming infarcts, may erode then containing tubule and cement themselves 
to similar infarcts in neighboiing tubules in the kidney itself, may then 
erode into the calyx en masse, and again form giavel 

They may be letained m the renal tissue still longei, erode into tubules with 
patent lumina, through which fresh salts may be added to their composition 
They may eiodein one place into a calyx, yet not free themsehes from then 
kidney bed, and increase in size on the renal pelvic side by deposition from the 
supersaturated mine, passing then ontciopping into the calj^x They may 
free themselves into a calyx as a nncleus so laige as to be voided only iwth 
colic or remain to become laminated because of the changing nature of the 
urine contents m which they aie bathed Once the nucleus is of size to be 
retained it will be bathed by the products of renal inflammation until the 
renal cells recovei Thus a matrix for whatevei salts may be precipitable m 
the urine is furnished to supply fiesh layeis on the calculus Stones may 
remain embedded in the kidney foi their entne peiiod of existence, but con- 
sideiing that they form in the renal pjTamids and have the piessure of urine 
in process of excretion behind them and the power of neciosis by pressure 
in front, it is little wonder that they practically always slough out into the 
calyx, thence to be voided or lemain m situ for increasing growth m the 
calyx, pelvis of the kidney, uietei, bladder, or piostatic urethra The iveiid 
shapes assumed by some calculi are probably due to conglomerations of 
nuclei oi even of stones in their soft or glutinous period, as ivell as to extrinsic 
causes, such as the shape of then bed 

Pathology — Lesions of the Kidney and Ureter — ^^Vhen the calculus is 
aseptic the kidney may remain fairly healthy, and there may be no inflam- 
matory complications Albarran claims that every calculous kidney, although 
it may appear noimal, presents lesions of nephritis, “la nephrite hthiasique ” 
He thinks these alterations are of etiological relation m hthiasis, but, also, 
that when the calculus is formed the lesions become aggravated as a result 
of the elimination of salts This form of nephritis is diffuse, beginning 
by epithelial lesions, ivliich are soon accompanied by interstitial sclerosis 
In the more advanced periods the kidney is retracted and becomes nodulai 
The capsule becomes adherent, and numeious small cysts aie seen In 
certain cases, according to Albarran, the kidney is very laige and studded 
with cysts of various sizes, resembling a polycystic ladney If the calculus 
obstructs the uretei more or less completely, hydronephrosis develops 
This may be associated wnth marked dilatation of the pelvis and calices, w’lth 
great thinning of the renal cortex It has been showm that intermittent 

^ Urates in an amorphous foim are rarelj , if ei er, present in freshly voided urine 
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and incomplete stoppage of the ureter with a calculus is much more apt to 
lead to hj^dronephrosis than a complete blocking of the urinary outflow 
In one of the writer’s cases, m which the uretei ^as completely blocked 
and five calculi vere present, the kidney ^^as markedly contracted and 
atrophic, forming m reality a fibrous capsule for the calculi There was 
apparently no secreting substance left, and no fluid secreted In some of 
these cases of contracted kidney the periienal fat becomes greatly increased, 
forming a large, fat, tumor-hke mass around the kidney Renal calculi 
may remain for years ^\lthout any accompanying bacterial infection, but 
it IS more common to find bacteria present, and they may easily precede 
or follow a hthiasis In some cases this infection is of a mild degree, and 
accompanied only by a slight chronic inflammation of the pelvis and a certain 
amount of nephritis In other cases numerous small focal areas of infection 
are present m the renal substance, and the condition knorni as pyelonephritis 
exists 

Albarran has given the term ui opyonephrosis to hydronephrosis, which 
is slightly infected and in v Inch the Icidney pelves are only slightly dilated 
or filled with pus When the inflammation becomes severe, with extensive 
abscess of the pelvis of the kidney, pyonephi osis usually results, often asso- 
ciated with great thickening or complete destruction of the cortex and the 
formation of a large, irregular fluctuating mass At times the cystic dis- 
tention involves only a poition of the kidney This happens particularly 
111 cases m which the renal pelvis is of unusual tj^e, viz , those cases of 
multiple pelvis or vith tvo or moie ureters In one of the "mitei’s cases 
theie vas a large pyonephritic abscess of the uppei half of the left kidney, 
the lower halt ot the kidney being normal and emptied by a separate branch 
of the uretei, which joined the other branch about seven inches belo'ft the 
kidney The cystic distention of the kidney may reach an enormous size 
There is often considerable perinephritis, and m some cases the capsule 
becomes greatly thickened and \ery fibious, forming an extensive layer 
of induration around the kidney, which is sometimes very closely adherent 
to it 

Number — The number of stones may vary greatly In 48 cases oper- 
ated upon by Isiael, only one stone was present in 22, but in 26 there were 
more than one calculus, the largest numbei being 36 m one kidney From 
one of the VTiter’s patients thirty-four stones vere removed from the 
right kidney and fourteen fiom the left six weeks later According to 
Israel both kidneys aie the site of stone in 27 per cent of the cases, and 
according to Legueu m 50 per cent According to the uTiter’s experience 
both of these figures are too high 

Location — Calculi arc most frequently in the pelvis or in one or more 
cahces At times they may be embedded in the substance of the kidney, 
and at others ha^e passed beyond the pehis into the ureter, m which there 
arc three points at mIiicIi calculi most commonh lodge These places are 
points of natural constriction of the uietcr, and he (1) just below the begin- 
ning of the ureter, (2) just at the crossing of the iliac ^ essels, and (3) in'tlie 
terminal portion of the ureter A calculus i\hich has escaped from one of 
the cahces or pehis into the ureter ma^ stop at any one of these points, or 
It ma> pass into the bladder and remain there as a ^ esical calculus Not 
mfrequenth these are caught nt the ureteral orifice, where they produce a 
lusitorm-like sw elling or project into the bladder 
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Symptoms.— -The symptoms of renal calculus are very variable In 
those cases which are associated simply with the passage of sand there may 
be no symptoms at all, but more often there is a feeling of discomfort in 
the back or region of the kidney, which is relieved by its passage Not 
infrequently, however, this sand produces an irritation in the ureter, bladder, 
and urethra during the passage When a definite calculus has been formed 
the symptomatology depends considerably on its location and its movements 
Not mfiequently there are no subjective symptoms produced, and in one 
case the disease was present for a period of many years, and the only 
symptom which atti acted the patient’s attention was a recent onset of 
fever followed by pyuria Yet in this case fourteen laige calculi, some 
considerably larger than a hen’s egg, were present The patient was a 
\eiy corpulent man In anothei case a calculus remained in the ureter 
for ten years without symptoms after the first attack of colic Pyuria 
again attracted the patient’s attention, and he was greatly surprised when 
a calculus four inches long was removed from his ureter 
In a study of twenty-one cases there was a history of pain m 17, and in 
13 cases it was of a colicky character, radiating toward the groin and gener- 
ally into the testicle Onl}'’ one was described as radiating to the end of the 
penis, and in this case several calculi were passed pei urethram The pain 
is most commonly described as that of a dull, aching charactei, located in 
the small of the back on the aftected side and sometimes beneath the ribs 
in front This pain is generally increased by active exercise, by riding on 
hoiseback or in a rough vehicle, and by stooping forward Most often 
it IS slight in charactei, although more or less continuous In a few cases, 
howevei, it is severe, and occasionally is present also on the other side of 
the back The presence of a reno-renal reflex (t e , pain refeired to a 
sound kidney from a diseased kidney in which theie is no pain) has now 
been recognized in a sufiicient number of well-authenticated cases to war- 
rant the acceptance of this as a rare but definite occuiience In a recent 
paper, Johnson has reported two definite cases, and has referred to otheis, 
which seem well established, it seems clearly proven that this remarkable 
symptom must be carefully borne in mind An apparently clear his- 
tory of calculus IS not, theiefoie, sufficient to decide as to the kidney 
involved, the rvrong kidney has been opeiated upon in quite a number of 
cases The charactei of the calculus has much to do with the seventy of 
the pain and the tiaumatism produced, according to Osgood, who says 
that a sharp, rough calculus the size of a pinhead may produce the most 
agonizing colic, while a smooth stone nearly as large as a cherry may remain 
in the pelvis or ureter throughout life without severe pain Calculus in 
the kidney or in a calyx may produce a pain which is referred all along the 
ureter, and a calculus impacted m the lower end of the ureter may produce 
a tjqrical colic m the region of the kidney 

Renal cohc, which is the most chaiacteiistic and most distressing symptom 
of calculus, fortunately occurs at more or less prolonged intervals It is 
frequently ushered m by vomiting, which is soon followed by pain of extreme 
violence m the lumbar region of the aftected side, usually associated with 
muscle spasm, which causes the patient to double up and frequently to 
get on his hands and loiees As a rule, radiation of the pain from the 
lumbar region along the side dowurward and inward toward the groin 
and into the scrotum and testicle occurs, causing marked retraction of the 
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latter The course of this pain is usually supposed to follow the genitocrural 
nerve In some cases it extends also down the ureter into the bladder, 
and is associated with vesical initabihty and frequency of urination, but 
usually this is rare, except when the calculus has passed to the lower portion 
of the ureter or into the bladder An attack of colic may be associated with 
great systemic depression, chills, fever, rapid pulse, pallor, and severe gastro- 
intestinal disturbance, and not infrequently persists in its intensity for 
several hours, until it has been relieved by the use of large doses of morphine 
Not infrequently several injections of morphine are necessary to obtain 
relief, and it is a noteworthy fact that the patient is able to withstand much 
laigei doses during these attacks than at other times Fortunately, nephritic 
colic IS apt to disappear aftei the first attack and not to recur for several 
months, although occasionally it may reciii for several successive days and 
cause great prostration During or aftei the attack the urine usually con- 
tains a certain number of red blood cells, and occasionally leukocytes, 
but m some cases both of these may be absent The cessation of the colic 
IS sometimes due to the successful passage of the calculus into the ureter, 
and oecasionally into the bladdei, but most often no calculus is passed, and 
the cessation of the attack must be attributed to a change m position of a 
calculus — a stone which has become engaged m the upper end of the ureter 
may m some way become misplaced 

In this series of 21 cases, colic was present at one time or anothei in 13, 
but in only 7 cases was there a history of the passage of a calculus into the 
bladder and out tlirough the urethra Owing to the fact that small calculi 
may not be observed, these figures may be erroneous 

Renal colic is not, however, absolutely diagnostic of stone It occurs 
with other diseases in which the ureter suddenly becomes blocked, either 
by a blood clot, a fragment of tumoi, a mass of muco-pus, oi torsion of the 
renal pedicle It is also simulated very closely in certain cases of chronic 
prostatitis and seminal vesiculitis Hrematuiia is a very variable symptom 
In some cases it is more or less continually piesent, and in others it is never 
present In the 21 cases it was present at one time or another m only 8, 
according to the statement of the patient It must be remembered, how- 
ever, that a small amount of blood can only be diseoveied with the micro- 
scope It IS rare to find the mine very red with blood, but sometimes the 
hsematuria is so abundant that large clots are passed, often long moulds of 
the ureter, which are of consideiable diagnostic value Such hemorrhages 
usually disappear on repose, rest m bed, and cessation from exercise, and 
are brought on by work, violent exeicise, riding m rough vehicles, etc 
When infection and inflammation occur secondarily to calculus, and the pus 
formation is considerable, hiematuria is less apt to occur, m the wi iter’s 
experience, and often the attacks of colicky pain disappear The presence 
of a swelling noticeable to the patient is rare, and occurred m only 3 of these 
cases Gastro-intestinal disturbances are fairly common accordmo- to some 
authors, but were present in only 5 of this series They consist*^of a loss 
of appetite, nausea, vomiting, pain in the region of the stomach, intestinal 
indigestion, constipation, etc In some cases they are so marked as to 
completely obseure the nature of the disease, and in other cases they are 
very similar to the ciises of appendicitis An enla ged and tender ureter in 
such cases may render the diagnosis extremely difficult Digestive disturb- 
ances are most apt to indicate a condition of subacute or chronic uraemia 
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and should lead to a very careful study of the renal function These are 
not infrequently associated with headache, ocular disturbances, and other 
signs of uiiemia 

Anuria is one of the most alarming and serious symptoms winch occasion- 
ally occur with nephrolithiasis Watson, who has made a careful study of 
this subiect, lays down the underlying causes as follows (1) The simultane- 
ous blocking of the ureters of both kidneys, (2) the blocking of the meter of 
one kidney, the other kidney being functionally incapable, (3) the blocking 
of the common stem of the two ureters when they are fused, or of the single 
ureter of a fused kidney, (4) the blocking of the ureter of one kidney and the 
lessening of the function of the other by reflex influence, the latter organ 
being normal or but moderately diseased Calculous anuria is one of the 
most fatal comphcafions of the disease, as shown by the fact that m 110 cases 
treated expectantly there weie 80 deaths, a mortality of 72 per cent , and m 
95 cases treated by operation there were 44 deaths, a mortality of 46 per cent 

Vesical irritability may, according to Watson, Desnos, and others, be 
the only sign of renal calculus Watson mentions five cases m which the 
only subjects e symptom was irritability of the bladder In all of his cases 
a calculus was passed per urethram According to Desnos, there is a pain 
during, and particularly after, urination, wnth frequent desire and incom- 
plete satisfaction after uiination This, he says, occurs without cystitis, 
and pressuie upon the bladder ovei the hypogastrium or thiough the rectum 
01 vagina does not provoke pain He thinlcs it is a cystalgia of reflex origin, 
and that it may become so bad as to be an incontinence 

In the wuitei’s cases vesical symptoms w'ere present in only 6 of the 21 
cases, and in very few of these w^as this more than a slight iriitation 
Apparently the bladder is usually free fiom irritation, unless a calculus has 
passed through tlie ureter or has become lodged m its low’^er end, m tlie 
]U\tavesical, intramural, and intravesical portions of the uretei In the 
Transactions of the Amencan Association of Gemto-unnai y Surgeons for 
1907 the wTiter reported 7 cases of calculus lodged in the low'er portion of 
the ureter — 2 mtiavesical, 3 intramural, and 2 juxtavesical — and the follow'- 
mg conclusions were drawm When tlie stone is situated m the ureter above 
the bladder the symptoms are pain in the pelvis, sometimes radiating to 
the penis, but not associated with increased fiequency of urination, wath 
pain m the rectum or on ejaculation Intermittent renal colic occurs, and 
perhaps pain m the testicle When the stone is situated m the intramural 
portion of the meter and does not project into the cavity of the bladder, 
theie may or may not be frequency of urination, but there is always a pain 
radiating into the penis at the end of urination, and there is generally pain 
on ejaculation, either duiing intercourse oi wnth nocturnal emissions In 
one of the three cases there was also pain in the lectum Intermittent attacks 
of renal colic also occurred in these cases When the stone is caught m the 
ureteral orifice and projects into the bladder the symptoms aie more severe 
than in other locations, and present a remarkable and typical symptom 
complex of pain, renal, vesical, rectal, seminal, and testicular in character 
In one of the cases wnth this syndrome, the patient complained of a frequent 
desiie to urinate, pain in the bladdei, radiating to the glans penis at the end 
of urination, a constant severe pain in the rectum, wdiich was wmrse on defeca- 
tion, a severe pain during sexual intercourse, wdiich came on at the moment 
of ejaculation, and intermittent attaclis of pain in the left kidney and testicle 
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Examination showed a calculus about 2 cm m diameter, projecting paitly 
into the bladdei through the ureteral orifice All of these symptoms dis- 
appeared after removal of the calculus The writer has never seen this 
combination of symptoms described elsewlieie, but the explanation of it is 
evident as soon as we remember the intimate association of the lowei end of 
the ureter, the seminal vesicles, the lectum, and the bladder 
Diagnosis — ^The examination should include a thorough study of the 
patient, according to modern methods, including careful physical examina- 
tion, uiinalysis, cystoscopy, ureter catheterization, radiography, functional 
diagnosis of the kidneys, etc Most of these questions have been dealt with 
elsewhere Abdominal examination is unfortunately often very unsatis- 
factory In many cases nothing can be made out m the region of either 
ladney, and m others there is only a slight tenderness In only 13 of the 
21 cases seen by the wTiter was any abnormality noted in the region of 
either kidney, and m only a few of the cases was there marked enlargement 
Tenderness is supposed to be a very suggestive sign of calculus, but, as 
stated above, it is veij' fiequently absent When the kidney is enlarged it 
IS often difficult to diffeientiate between neplirohthiasis with pyonephiosis 
and renal tumor The presence of pus in tlie urine is more common with 
calculus, but IS also seen m tumor Caieful urinatysis, with estimation of 
urea, total solids, and the determination of the functional value of the 
kidneys, with methylene blue and phloridzm, and by the freezing point 
of the blood, have been very warmly advocated, and before operation is 
attempted it is important to know the condition of the “other” kidney 
Simple cystoscopy will often aid greatly by showing the emission of 
deal urine from the healthy side, and puiulent or hemoirhagic urine from 
the diseased side, and when the r-rays show the presence of a calculus 
on the affected side, ureter catheteiization may sometimes be dispensed 
with when the operator only wishes to lemove the calculus When 
nephrectomy is contemplated, it is highly advisable to perform ureter 
catheterization and to be suie that the “other” kidney is healthy The 
radiogiaph may now be considered, in expert hands, to be a method of great 
certainty, and almost all renal and ureteial calculi, even of small size, can 
be demonstrated in this way The pure uric acid calculus is the most 
difficult to detect, and some competent radiographers claim that it cannot 
be shoMTi Owing to the fact, however, that the pure uric acid calculus 
IS rare, this difficulty does not often arise, and a negative diagnosis at the 
hands of the best observers can generally be relied upon Calculi in the 
bladdei, however, aie much more difficult to show for various reasons, and 
a negative diagnosis cannot here be relied upon The most deceptive shadows 
are those shown by phlebohtlis, and as these not infrequently occur m 
the pelvis adjacent to the loner portions of the ureter, many confusing 
pictures are frequently shown The diagnosis is made all the more difficult 
owing to the fact that these phleboliths are not infrequently associated with 
pain In one case the patient had intermittent attacks of severe pain in 
the region of the bladder, with frequency of urination and pain in the deep 
urethra, and the T-rays showed a shadow which seemed a little far out for 
the lower portion of the left ureter Operation demonstrated a phlebohth 
just external to the left ureter In such cases a positive diagnosis can usually 
be made by taking an r-ray photograph with a stiletted catheter in the 
ureter Fenwiek has brought out a special catheter, containing bismuth. 
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which shows on the r-ray plate As a rule, however, cystoscopy and urin- 
alysis will clear up the diagnosis 

Differential Diagnosis — ^The more common diseases which are to be con- 
sidered are tumor of the kidney or ureter, tuberculosis, essential renal 
hsematuria, stricture or torsion of the ureter, with hydronephrosis, vesical 
disease, such as stone, tuberculosis or tumor, prostatic hj^ertrophy and 
carcinoma, chronic prostatitis, seminal vesiculitis Disease of the spine, 
such as Pott’s disease, bony exostoses, spmal-cord lesions, lumbago, neuraDia, 
etc , must be consideied We have not space to enter into a full discussion 
of all these diseases, many of which piesent certain symptoms in common 
with those of renal and ureteral calculus The -r-rays alone are usually 
sufficient to make a diagnosis positive, and careful physical, urinary, and 
cystoscopic examinations are of great diagnostic value It may be well, 
however, to lay stress upon the fact that chronic prostatitis and seminal 
vesiculitis are very fiequently associated with pain in the back of a dull, 
aching character, and localized m the legion of one or both kidneys Not 
infrequently m these cases crises of pain occur, exactly simulating renal colic, 
even radiating to the groin and testicle, and not infrequently associated 
mth hsematuria, iriitability of the bladder, frequency of urination, pyuria, 
etc The unitei has seen more than 10 such cases, m 6 of which an operation 
had been performed upon the kidney, which was found to be normal 
In all of these cases rectal examination showed an extensive chronic inflam- 
matory condition around the prostate and seminal vesicle on the affected 
side The hsematuria and pyuria came from an inflamed posteiior urethra, 
thus making the simulation of renal colic complete Rectal examination, 
stiippmg of the prostate and seminal vesicles, and the microscopic study of 
the secretion obtained will geneially^ cleai up the question at once In all 
cases of pyuria, careful search should be made for the tubercle bacillus, 
as this not infrequently occuis with renal calculus The differentiation 
between tumor and stone has been discussed elsewhere It is often diffi- 
cult to make a positive diagnosis uithout the -r-rays The cystoscope 
will generally show if the disease is vesical m character, and careful examina- 
tion of the spine should alvays be made as a loutine procedure 

Treatment — ^^Vhen the urine of a patient is knorni to contain a con- 
siderable amount of certain salts, uric acid, oxalates, phosphates, etc , 
suitable treatment should be adopted to correct this condition The use 
of water in abundance, and particularly ceitain mineral waters, such as 
those at Saratoga and Poland Springs, Vichy, Contrexeville, Evian, certain 
German spas, etc , is of value Healthy exercise, with regular breathing 
and special diets, according to the salt present, are indicated The use of 
urotiopin, piperazine, benzoate and caibonate of lithia, etc, have been 
advised, as these may act as valuable solvents, but it is probable that 
diet, exercise, and water in abundance aie the most valuable methods 
When the calculus is formed and is apparently not too large to pass, the 
use of gtycerm m large doses, 50 to 100 cc daily, has been strongly advised, 
it IS said to provoke painful crises and to be followed by expulsion of the 
calculus The vTiter had success with this m one patient in whom a calculus 
lodged in the lower portion of the ureter It is often surprising to And that 
very large calculi have been passed, and Leonard has taken the position that 
before operation is carried out every effort should be made to cause the 
passage of a small calculus Casper has advised the injection of oil into the 
ureter, a method used by the writer with success m a few cases 
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Dilatation of the ureter below the site of the lodgement of the calculus 
has also been successful When the stone is lodged in the very end of the 
uretei it is sometimes possible to dislodge it with the ureteral catheter, 
or it may be possible to slit up the ureter by means of an operating cysto- 
scope, and thus facilitate the escape of a calculus In the female, vaginal 
massage or stripping from above downward sometimes pushes the calculus 
into the bladder, and rectal massage has also been advised m the male 
Although renal and ureteral calculi may often remain for years without 
producing severe symptoms, this is not the rule, and usually they lead to 
very destructive processes m the high urinary tract Even w'hen the 
calculus is small its e\ti action should be undertaken w^hen it has not 
been evacuated by protracted treatment It has now been demonstrated 
that the operation of nephro- or ureterolithotomy is practically free from 
danger in uncomplicated cases, and that all portions of the ureter are 
alike amenable to surgical treatment by an evtrapeiitoneal operation, wnth 
the exception of the intramural and intravesical incarceration of calculi, m 
W'liich the intravesical route (surpapubic or cystoscopic) is to be preferred ^ 

When the stone is lodged, and particularly wdien associated wnth secondary 
infection, pyoneplirosis, permephiitis, etc , operation should not be delayed 
If the kidney is found to be in fairly good condition, neplirectomy usually 
need not be performed, and it is remarkable that the kidney wdiich is appar- 
ently considerably diseased, may often become quite useful and give no 
trouble after the removal of the calculus When, how ever, there is extensive 
suppuration and the cortex is largely destroyed, the kidney should be re- 
moved if the condition of the patient w'arrants, and if the other kidney is 
healthy The use of w^ater in great abundance before and after all oper- 
ations upon the urinary tract is the first principle With the imbibition of 
large amounts of good water, w'lth saline infusions and slowdy introduced 
enemata, uriemia can be prevented even m many cases of severe renal disease, 
and may be said to be the basis of success both m the medical and surgical 
treatment of neplirohthiasis With anuria energetic efforts should be adopted 
at once to bring on urinary secretion — ^w'ater m abundance, infusions, ene- 
mata, transfusions, sweat baths, hot cups to the kidneys, diuretics, etc 
Watson has showm that delay is very dangerous, and if the anuria persists 
after the use of active medical measures from twenty-four to forty-eio-ht 
hours, an immediate and rapid operation should be carried out, wnth the 
object of incising the kidney and draining the pelvis If the condition ol 
the patient is dangerous, no attempt should be made to remove the calculus, 
unless this is very easily accomplished, a secondary lithotomy can be per- 
formed later Casper has advised ureter catheterization and the injection 
of water or oil into the kidneys, wntli the idea of dislodging the stone and 
of stimulating renal secretion This procedure has been successful, and may 
be used m appropriate cases, but it is not advisable to w^ait long before 
operation is carried out when the condition of anuria persists 


'See an article on the subject in the Annals of Surgery, May, 1903 
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GENITO-URINARY DIAGNOSIS DISEASES OF THE 

PROSTATE 

By HUGH HAMPTON YOUNG, M D 

EXAMINATION OF URINE 

Methods ordinal ily employed in the collection and examination of mine 
may lead to very grave eirois m diagnosis When all the mine is voided into 
one leceptacle it is impossible to say whether ceitam pathological constit- 
uents may have come from the ui ethra, prostate, or bladder, but by making use 
of tliiee receptacles much important data can be obtained at once In cases 
of acute gonorrhma, winch is confined to the anteiioi urethra, if the patient 
voids mine m only one leceptacle it will be cloudy With pus, but if he voids 
in thiee receptacles it will be clear in the second and third, due to the fact that 
the pui ulenf, secretions in the antei lor ui etln a have been washed out by the first 
urine voided If, however, the inflammation has passed the external sphinc- 
ter in the triangular ligament and involved the piostatic m ethra, the secie- 
tion which cannot escape antei lorly thiough the tightly closed membranous 
urethra passes upward into the bladder and mixes vitli the bladdei urine 
In such cases the urine voided in three glasses shovs pus in all three, and 
cannot, therefore, be differentiated fiom pus arising from the bladdei or 
kidneys Blood coming horn the anterioi oi posterior urethra follows the 
same directions as the puiulent secretions desciibed above In some 
cases of luematuria from the piostatic ui ethra the bleeding does not occur 
except at the end of urination, when the final spasm squeezes out the blood 
from the inflamed or ulceiated veiumontanum or middle piostatic lobe 
In a similar way pm ulent secretions which he m the prostatic ducts in chronic 
piostatitis often appeal as shreds in the last urine voided Spermatozoa 
likewise are present in laige numbeis in the last mine By the use of the 
three glass tests a fairly accuiate diffei entiation of the vaiious portions of the 
ui ethra is obtained and the oiigin of many a case of albuminiiiia, hsematuiia, 
or pyuria is explained at once The routine employment of the three-glass 
test cannot be urged too strongly 

It IS important that the urine should be examined soon aftei voiding, 
and for this purpose every physician should have a centrifuge, micioscope, 
two or three staining fluids, and the simple apparatus necessary for a 
fairly complete urinalysis When the urine is allowed to stand there is 
a rapid growth of bacteria, and in a shoit time a precipitate, which often 
obscures the presence of tube casts or other pathological elements On this 
account urinary infections are often completely ovei looked It is particularly 
important m cases in which insti umentation of the urethra oi bladder has 
been earned out to watch the urine for bacteiial infection, and when, m such 
( 336 ) 
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cases, the third glass of voided urine shows a cloudiness, it should be examined 
at once The passage of urine through the urethia generally washes out all 
the bacteria which it contains, but if cultui es are wanted, or if the diagnosis 
betiveen the smegma bacillus and the tubercle bacillus is desirable, the anterior 
urethra should be thoioughly cleansed by irrigation with sterile water, and 
the penis (particulaily the foieskin, glans, and coional sulcus) cleansed 
mth soap, water, a'nd 1 to 1000 bichloride of mercury solution If this is 
done and the urine is voided m three sterile receptacles, the thud urine should 
always be free from extraneous bacterial infection, and if bacteria answeiing 
the description of the tubercle bacillus ivith Gabbett’s stain are found, 
one can be quite positive that tuberculosis is present ^ 

The effect of bacteria upon the secretion of urine and the production of 
urinary precipitates is very great Certain bacteiia, particularly those of 
the proteus group, have a veiy marked alkahnizing effect and cause a rapid 
deposition of phosphates and the production of calculi Most ammoniacal 
urines are due to this bacillus Some of the staphylococci render the urine 
alkaline, but they are generally less rapid and intense in their action Other 
bacteiia, notably those of the colon group, never lessen the acidity of the urine, 
but in some cases add to its acidity When bacteiia of difierent effect 
(alkahmzers and acidifiers) are present they seem to neutralize each other, 
and with the preponderance of one or the other the reaction of the urine 
IS found to change 

Bacteria are not infiequently present in the urine in large numbers in 
cases in which there is no pus to be found, and the miter has seen numerous 
cases of persistent bacteriuria in which no signs of inflammation developed, 
and only by immediate examination of the urine, voided in three glasses, 
would the condition have been detected Such an examination is important 
in many of the acute febrile conditions, owing to the not infrequent develop- 
ment of bacteriuria and pyuria, and is now well recognized m typhoid fever 

Instrumental Examination — It may not be amiss to say a few words 
in regard to the use of the simpler exploratory instruments 

Bougies — Bougies are of great value in detecting the piesence of stricture 
of the urethra The best instruments are made of silk oi linen covered with 
gum and provided with an olive-shaped ball at one or both ends, as shown 
m Fig 1 Tlie general practitioner should have at least four of these 
instruments, varying m size from 14 to 26, French scale They cannot be 
boiled, and should be cleansed with soap and water and by immersion in 
1 to 1000 bichloride of mercury For stricture of the deep urethra, curved 
metal sounds are necessaiy One should have at least six of these varying 
in size from 20 to 30 French, they aie sterilized by boiling In their intro- 
duction care should be taken, particulaily m passing through the mem- 
bianous urethia, not to produce traumatism, false passage, etc After the 
beak has passed into the bladder the instrument may be used as a searcher 
for calculi If a No 28 French passes, the urethra can generally be said 
to be free fi om stricture 

Catheters —There is probably no instrument with which more harm has 
been done than the catheter, and On this account a word of caution seems 
advisable In the great majority of cases in which a catheter is necessary, 
prostatic hjpertrophy is producing the obstruction In such cases the 

* For further discussion, see J ohns Hopkins Hospital Reports 1906 vol 
YOL, 1 1,— 22 
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urethra is distorted not only by the pressure of the lateral lobes, but by the 
upward growth of a median lobe, which usually produces an acute flexure 
in the floor of the urethra The size of the ordinary silver catheter or straight 
catheters of gum or rubber has led to the tunnelling of this median portion 
of the prostate in thousands of cases, and the pathological museums are 
filled with many beautiful specimens but sad reminders of medical mal- 
practice By the use of the coude (or elbowed) gum-lmefi catheter, catheter- 
ization can be successfully performed without injuiy m almost all cases of 
obstruction to urination from prostatic h-^'pertrophy The acute bend m the 
instrument, shown in Fig 2, enables it to ride over the obstructing barrier 
m the median portion of the prostate This instrument is indeed the most 
satisfactory for general use, and should be recognized by the profession as 

Fig 1 



Bougie with olue-shaped ends 


the standard catheter to be first employed in nearly all cases The straight 
rubber catheter, which is now almost exclusively employed, is often difficult 
to introduce m normal cases, owing to the fact that its point becomes engaged 
either in the pouch of the bulb just at the external sphincter, or at the median 
portion of the prostate, or m front of the external sphincter The shape 
of the coud6 catheter, on the other hand, enables it to escape being caught 
in either of these natural depressions The straight rubber catheter, however, 
has its place, and is particularly useful m cases of cancer of the prostate, in 
which it is much more easy to introduce than the coud6 catheter The silver 
catheter is also of importance, but should usually be employed only when the 
coud6 or the rubber catheter has failed, and great care should be taken to 
avoid making a false route In cases of prostatic hypertrophy a special 

Fig 2 



Silver catheter with a large '‘prostatic curve” is often of help, and the two 
stilets which were invented by Guyon, Fig 3, enabling one to give almost 
any curve to gum or rubber catheters, are often of great assistance 

For cases in which retention of urine is caused by a definite stricture, 
a catheter which can be attached to a filiform is often of great value, the 
filiform leading the catheter through the strictured portion of the urethra 
As it is impossible in some cases to introduce any form of instrument, an 
aspirating apparatus should always be on hand The needles whieh are 
employed m suprapubic aspiration should not be any larger than the average 
steel bonnet pin Aspiration may be repeatedly done with these without 
much danger and with practically no fear of extravasation 

Asepsis — Before attempting any urethral instrumentation great care 
should be taken to prevent infection The penis should be thoroughly cleansed 
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with soap and 1 to 1000 bichloride of mercury, and should be surrounded 
with a sterilized towel saturated with the same solution The anterior 
urethra should be irrigated with 1 to 60,000 bichloride of mercury, and the 
operator’s hands cleansed with soap, water, and bichloride of mercury, 
or other approved methods, before any attempt to introduce the previously 
sterilized instruments is made Great care should be taken to avoid trau- 
matism, and the bladder should be irrigated with a solution of 1 to 60,000 
bichloride of mercury before the instrument is withdrawn Usually the 
patient should take some internal urmarj antiseptie (such as urotropm, 
twenty or thirty grains a day) for several days after the procedure (and if 
possible before also), and careful examinations of the urine, voided in three 
glasses, should be made on subsequent days in order to detect the occurrence 
of infection If this were done by ail practitioners, many of the disastrous 
results of urethral instrumentation would never occur It is the rarest 
thing to find physicians propel iy equipped with even the instruments 
absolutely necessary for emergencies, such as they are apt to meet at any 


Fig 3 



Guyon’s stilet to facilitate introduction of catheter in prostatio hypertrophy 


moment during their professional work, and on this account it seems desir- 
able to give a list of genito-urinary instruments which should be in the 
possession of every general practitioner^ But if the physician is able to 
invest in only one instrument, let it be a coud6 gum catheter, and one that 
can be thoroughly sterilized by boiling (such as the French make of Forges) 
Visual Exploration — ^The use of the urethroscope and cystoscope has 
become so greatly popularized of late that a few words may not be amiss 
Here, too, great care should be taken to avoid infection, and on this account 
the urethroscope of Otis, in which the light is not carried in the tube of the 
instrument, but is thrown in from wnthout, is much to be preferred By 
Its use diagnosis of obscure urinary lesions can occasionally be made The 
topical treatment of chronic gonorrhoea and diseases of the verumontanum 


‘ Ghss urethral nozzles for antiseptic irrigation of the urethra and bladder 
Sounds for dilatation of the urethra (Nos 18, 20, 22, 24, 26, 28, French) Fih- 
forms, for strictures of small calibre, ovith screws for attachment to dilating fol- 
lovers (Nos 10, 14, IS, 22, French) Catheters Coud^ prostatic gum silk catheters 
vhich can be boiled (Forges) (Nos 14, 16, 18, French) Rubber straight “Ndlaton” 
catheters (Nos 10, 14, 16, IS, French) A silver Van Buren curve (No 16, French) 
Guyon s stilets, coudd and Bdniqud cur\es (to give a proper curve to gum and 
rubber catheters) ® 
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IS often of very great benefit Cystoscopy may now be divided into tv o types, 
that performed with the bladder distended with water, and that peiformed 
with the bladder distended with air 

It is impossible here to discuss the advantages and shortcomm"s of both 
these methods, but suffice it to say that for general diagnostic work^thorouo-h 
inspection of the entire bladder, study of the action of the two meters and 
of the size and distribution of the prostatic lobes, the simple cystoscope of 
Nitze with the bladder distended with water is by far the best instrument 
This little instrument, with its coud6 beak, is one of the easiest to introduce, 
and vnth the use of cocaine in the urethia its employment is rendered 
extremely simple and free from pain Its findings are usually so certain, 
and often so brilliant, that it seems remaikable that it is not now used Avith 
far greater frequency With the simple cystoscope it is possible not only to 
distinguish between the various diseases of the prostate and bladder, but also 
by simple study of the ureteial orifices it is possible to give an accurate inter- 
pretation of the condition of the two kidneys m many cases 

Renal heematuria or pyuria can easily be detected by simply watching 
the intermittent outflow of uiine from the ureteral orifices, and m most cases 
of unilateral renal disease a pathological condition of the lower end of the 
ureter can generally be detected In many cases ureter catheterization is 
not at all necessary 

For intravesical treatment the use of an open tubular cystoscope and 
vesical distention with air is generally to be preferred, and in the female 
this method has been very successfully used by H A Kelly In the male, 
catheterization of the ureters can be done by both methods, and, as a rule, 
with great ease It is no longer a very difficult procedure, and can usually 
be accomplished ivith very little pain aftei the use of cocaine m the urethra 
The writer’s preference is foi the catheterizing cystoscope of Nitze, made 
by Leiter in Vienna, which is provided with two catheters, and at the same 
time IS of very small size, so that its introduction is not difficult Ureteral 
catheterization has not become so easy that it is to be recommended as a 
routine proceduie by all practitioners It can be learned, however, without 
great difficulty, and it should be employed much more widely than it is 
By the use of formalin vapors, thorough sterilization of the ureter cystoscope 
and catheters can be obtained without much difficulty, and the dangers of 
vesical and ureteral infection can be reduced to almost ml The develop- 
ment of these remarkable optical instruments has been one of the greatest 
additions to medicine, and has changed a great field of diagnosis from one 
of guesswork to one of the most certain Hidden organs have been brought 
from darkness to visual inspection, and as a result some of the most brilliant 
advances m surgery have been made 


THE DIAGNOSIS OF CERTAIN GENITO-URINARY AFFECTIONS 

Urethritis. — ^The characteristics of the gonococcus are so well known 
to-day that it would hardly seem necessary to say anything in regard to the 
microscopic diagnosis, but although everyone knows that the organism 
appears usually as a diplococcus of biscuit shape, intracellular, and that it 
decolorizes by Gram, very little is generally known about the so-called 
pseudo-gonococci and the persistence of gonorrhoea without gonococci. 
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In an acute uretluitis with a profuse dischaige of pus the gonococcus is 
usually found so quickly and in such gieat numbers that a positive diagnosis 
is easy When, however, the discharge is slight, or the only purulent secre- 
tion present is found in the shape of shreds m the urine, the detection of the 
gonococcus IS often very difficult This is due first to the presence of other 
organisms which closely simulate the gonococcus Some of these do not 
decolorize by Gram, although they are typical in shape and intracellular, 
but there are others m which the organism is not only a biscuit-shaped 
diplococcus, but also decolorizes by Gram Fortunately, the latter organism 
IS found very rarely m the urethra (according to See, m a proportion 
of 2 per cent of the bacteria found in the normal urethra) These pseudo- 
gonococci are non-pathogemc and have never been found except m very 
small numbers, so that if the rule is made to make a positive diagnosis of 
the gonococcus only when present in fair number, and when located v itliin 
the pus cells, no mistake will be made, according to See But the absence 
of the gonococcus after a careful microscopic examination is not sufficient 
to warrant the assertion that the case is non-infectious and harmless to the 
opposite sex In the majority of cases of chronic gonorrhoea it is almost 
impossible to find the gonococcus or m fact any organism, but multitudes 
of cases of pelvic mflammatoiy trouble in women prove the fallacy of the 
idea that these patients cannot transmit infection Examinations made 
at operation on pelvic diseases in women show m a great many cases no 
evidence of bacteria, thus demonstrating apparently that it is not necessary 
to have the gonococcus present m order to transmit an acute or chronic 
venereal disease 

The absence of the gonococcus is not the all-important question Of 
course, whenever the gonococcus is present the condition is far from cured, 
but because it cannot be found or even because there is no evidence of a 
uretlual discharge is no justification for the habit of telling the patient that 
he IS cured Before a gonorrhoeal patient is discharged as well, he should 
undergo a careful routine examination, which should include examination 
for discharge at the meatus, and shreds m the urine, voided in three glasses, 
palpation of the prostate and seminal vesicles, expression of their contents 
for microscopic study and the examination of the urethra v ith a sound for 
mfiltiations, stiictures, etc As long as urethial shreds composed largely 
of pus cells are present the patient cannot be considered well As long as 
the prostate is enlarged, indurated, and the secretion contains pus cells 
in considerable number there is great danger to the opposite sex The 
fact that a marked prostatitis may be present, when there is no evidence of 
chronic urethritis at the meatus or m the urine, shows the very great im- 
portance of a routine examination of the prostate and seminal vesicles, 
and even when the prostate feels normal it is important to examine its secre- 
tion, which can easily be made to appear at the meatus simply by vigorous 
massage The normal secretion is largely composed of lecithin cells, which 
are easily recognized, and the presence of a definite number of polynuclear 
leukocj tes, as shoum b'i the addition of acetic acid, demonstrates at once the 
presence of a chronic inflammatory condition of the prostate Portunateh^ 
this condition is generally curable by a prolonged course of prostatic massage 
and other local treatment, but until such cure is effected, marnage is generally 
a hazardous procedure, e^en if repeated careful examinations fail to show 
the presence of the gonococcus 
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Chronic Prostatitis — The importance of chrome prostatitis, nhich 
IS one of the most common diseases with which the adult male is afflicted, 
and the fact that it is responsible for symptoms m regions far remote and 
simulates many other affections, are very little appreciated The symptoms 
of chronic piostatitis may be sexual, urinary, or referred Only the last is 
discussed here, as we have not space to refer to the numerous sexual dis- 
orders or to the urinary iriitations and obstructions produced by chronic 
prostatitis The referred symptoms aie of a painful nature, and may 
involve the back, hips, thigh, i ectum, perineum, groins, and scrotum They 
seem to occur in four distinct groups (1) Those involving the rectum, 
perineum, and urethra, (2) those involving the groin and scrotum, (3) 
those following the course of the sciatic nerves and involving the legs, thighs, 
hips, and buttocks, and (4) those involving the back and region of the 
kidneys 

These referred pains are geneiall}^ of a dull, aching character, coming on 
at certain periods of the day, m some cases painful seizuies of considerable 
intensity occur This is particularly true of those cases winch simulate renal 
colic, often being of such severity as to require moiphine Thej' are often 
accompanied by hsematuria and marked irritability of the bladder (both 
due to an inflamed pi estate), and the simulation of the symptomatology 
of renal calculus is often perfect Rectal examination in these cases usually 
shows a marked inflammatory infiltration, involving the prostate, seminal 
vesicle, and surrounding structui es m the pelvis on the side m which the pain 
occurs The explanation of these lef erred pains is, according to Head, 
that a painful stimulus leceived at an internal organ is directed upward 
to that segment of the cord from which its sensory fibers are given off, there 
It comes in close communication with the fibers from the surface of the body 
which arise from the same segment, and thus, by a psychic eiror, the pain is 
refeiied to another region than that of the viscera actually affected The 
prostate receives fibers from the tenth, eleventh, and twelfth dorsal, the first, 
second, and third sacral, and the fifth lumbar segment With this varied 
distribution it is easy to see how the referred jjains occurring as a result of 
chronic prostatitis may simulate, as they do, lumbago, nephi olithiasis, cox- 
algia, sciatica, rheumatism, varicocele, and other conditions m the various 
regions from the diapliragm to the toes It is safe to say that chronic pros- 
tatitis IS responsible foi many of the so-called neurasthenias in the male, 
and that many painful maladies which go unti eated could easily be recognized 
if careful examination was made of the pi estate and its secietion ^ 

It IS very impoitant for practitioners to make a routine examination of the 
prostate as a regular part of physical examination m older that they may 
become adept m lecognizing slight changes m the gland and its adnexa 
With the patient bending forwaid vith his elbows upon his knees, the index 
finger (covered with a rubber cot) is inserted into the rectum, and systematic 
examination of the membranous urethra, prostate, seminal vesicles, and 
vasa deferentia made With practice, no difficulty is usually experienced m 
mapping out these structui es and m determining pathological changes In 
chronic prostatitis the prostate is often somewhat enlarged, irregular, some- 
times nodular, with induration in places, and at times great tenderness 


' Those who are interested will find an extensive report of cases in the J ohm 
Hopkins Hospital Reports, 1906, vol xiii 
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It IS £ipt to bo dssocitttGcl witli tin induTtition along tho vasa defcrentia and 
lower portion of the seminal vesicles, and continuous with that of the prostate 
In some cases the entire seminal vesicle is enlarged and indurated, and the 
space between the seminal vesicle may be filled up by a broad plateau of 
infiltration wliieli connects the indurated vesicles Adhesions to the pelvic 
wall on one or both sides, fixing the prostate and sometimes the seminal 
vesicles, is a faiily common finding, the periprostatic infiltration occasionally 
bemo" very extensive In some cases the prostate appears normal, it is 
impossible to make out any enlargement, irregularity, or induration, and the 
great importance of obtaining some of the secretion by massage or stripping 
of the seminal vesicles or prostate is evident This stripping process, 
carried on systematically from above downward, soon empties considerable 
secretion into the prostate urethra, from which it may be carried, by a 
similar stripping movement, through the external sphincter, after which it 
runs down freely to the meatus, rvliere it may be caught upon a slide for 
microscopic examination In normal cases the prostatic secretion is com- 
posed largely of lecithin cells, which are small, translucent, non-nucleated 
bodies, varying m size from that of a blood platelet to that of a red blood 
corpuscle Large granular cells, epithelial cells, and spermatozoa are also 
seen If trauma has been produced, red and white corpuscles may be present 
By the addition of acetic acid the presence of leukocytes is demonstrated 
at once Often by the microscopic examination alone the presence of a 
chronic prostatitis is recognized The ivTiter strongly urges the necessity 
of this examination as a routine procedure 

Chronic prostatitis is essentially a pen-acinous infiltration The accom- 
panying processes m the seminal vesicles and in the periprostatic and peri- 
vesical tissues are much the same In these processes the nerve terminals, 
fibers, and ganglia are frequently involved, and to this is due the many 
referred pains which occur The purely sexual symptoms are most often 
due to changes in the verumontanum, characterized by infiltration, enlarge- 
ment, congestion, and dilatation of the ejaculatory ducts The urine in these 
cases is apt to show fine comma shreds in the third urine voided, due to the 
squeezing out of purulent plugs or moulds from the lumina of the pros- 
tatic ducts during the last spasmodic efforts of urination Spermatorrhoea 
may be present also 

In a study of 358 cases of chronic prostatitis the symptoms were as follows 
Frequency of urination, 90 cases, pain during urination, 46, urgency of urin- 
ation, 25, difficulty of urination, 11, irritability of the deep urethra, 11, 
pain at the end of urination, 7, pain at the beginning of urination, 3, and 
dribbling after urination, 1 In 34 cases definite obstruction to urination 
was present, but m only two cases was the retention of urine complete 
These men were thirty-two and thirty-seven years of age, and one had 
led a catheter life for twelve years (These patients were cured by perineal 
prostatectomy ) The location of the referred pains was as follows Lumbar 
region, 64, region of the kidney, 8, of a colicky nature simulating renal colic, 
10, m the perineum, 35, suprapubic, 22, groin, 18, urethra, 14, rectum, 13, 
thighs, 12, hips, 10, sacrum, 5, simulating sciatica, 5, knees, 4, and legs, 4 

In some cases these painful seizures were of great intensity This is 
particularly true of those cases which simulated renal colic, the attacks 
being of such great severity as to require morphine These attacks are not 
infrequently accompanied by hiematuria and marked irritability of the 
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bladder (both due to posterioi urethral inflammation), so that the simulation 
of renal colic due to calculus is often perfect, and m si\ of the ten cases 
exploiatory operation had been perfoimed on the kidney without findino- a 
calculus Rectal examination in these cases usually showed a marked 
prostatitis, with mfiltiation aiound the seminal vesicles and adhesions to 
the pelvic wall The treatment of these cases is most satisfactory, and 
consists in prostatic massage, very hot rectal douches given with Martin’s 
rectal tube, local application of nitrate of silver to the veiumontanum and 
posterioi urethra, intravesical irrigations, dilatations, etc Frequently 
extensive mfiltiation of very clironic character and involving apparently 
the whole floor of the pelvis disappears under this tieatment, with an im- 
mediate amelioration and the final cure of symptoms of long duration 
Before a diagnosis of neurasthenia m the male is made a most careful 
examination of the prostate and seminal \esicles and their secretion should 
be made 

Tuberculosis of the Genito-urmary Tract— With an insidious 
hiematuria or pyuria the suspicion of the piesence of tubeiculosis in some 
portion of the uiinary tiact geneially arises Owing to the fact that tubercu- 
losis IS very raiely primaiy m the bladdei, it is important to recognize the 
original focus of the infection Although the bladder is mfeeted in the 
ma]ority of cases, the primary site is geneially in the kidney, the prostate 
and seminal vesicles, or the epididymis, and in many cases all of these 
structuies ultimately become involved In cases of tubeiculosis of the epi- 
didymis, prostate, and seminal vesicles, palpation uill geneially make the 
diagnosis cleai at once, but in some cases the differentiation between tuber- 
culosis and a chionic inflammatory condition is not easy, and it is important 
to find the bacilli As lemaiked above, if care be taken to cleanse the 
penis, iriigate the anteiioi urethia, and collect the urine m tliree sterile 
glasses, one can be positive that an organism obtained from the third mine 
which answers the propei staining tests is the tubeicle and not the smegma 
bacillus In many cases it is advisable to determine the extent of vesical 
involvement and the presence of tuberculosis of eithei kidney, and for such 
the cystoscope is veij’^ necessaiy Fortunately, by uieteial meatoscopy 
(a term invented by Fenwick to designate a simple inspection of the uieteral 
orifices) it IS possible to foim a A'ery accurate idea of the condition of the 
kidneys on that side If tuberculosis is present the fluid ejected will be 
cloudy, and peihaps show a large amount of muco-pus, and the mucous 
membrane suriounding the oiifice will usually show marked inflammatory 
changes, varying from hyperiemia and oedematous swelling to severe ulcera- 
tion In many cases it is not necessaiy to perform uieteial cathetei ization, 
but when it is advisable this can usually be carried out without much diffi- 
culty (unless the bladder be too iiritable oi contiaeted) by the simple use 
of an instillation of cocaine 

Befoie the performance of nephiectomy one should be absolutely certain 
that the othei kidney is functionating, and it theie is any doubt as to the 
soundness of the unsuspected side, meter catheterization should be carried 
out It IS needless to say at this date that the vanous segregators are 
absolutely unreliable, especially in cases of tuberculosis It may not be amiss 
to remark that while surgical treatment of tuberculosis of the piostate and 
seminal vesicles has been a disastrous failure, it has been more than atoned 
for by the brilliant results of neplirectomy and epididymectomy and the 
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fact that after removal of these foci of infection fairly extensive tuberculosis 
of the bladder and prostate has been found to disappear in many cases 

Hypertrophy or the Prostate — According to Sir Henry Thompson, 
one man in e\ery five over fifty years of age suffers from prostatic hyper- 
trophy Many of these cases never cause much trouble, but the great fre- 
quency of the disease, and the fact that it is first seen by medical men, 
warrant a few words upon the subject 

Prostatic hjqpertrophy usually consists of many spheroids of hypertrophic 
gland tissue bound together m a fibrous stroma, the wdiole forming an en- 
capsulated lobular mass, ivliich presses against the urethra and may extend 
far into tlie bladder In 120 specimens examined by us, 100 were of the 
glandular type, 14 of the fibroinuscular, and 6 inflammatory Besides the 
enlargements of the lateral lobes, a more or less considerable hypertrophy 
of the median portion of the pi estate, the so-called middle lobe, wdiich lies 
beneath the urethral orifice at the vesical opening, is very commonly present 
This produces by its grow'th a bar at the neck of the bladder, w’hich acts 
not only as an obstruction to the outflow^ of urine, but to the introduction of 
a catheter In neaily all such cases there is an acute bend m the urethra, 
sometimes with a formation of a pouch m front of this median bar or lobe 
This IS also often associated wutli a contracted condition of the prostatic 
orifice, so that the introduction of a straight instrument is m many cases 
impossible 

The usual results of prostatic obstruction are at first frequency of urina- 
tion and a gradual contiactuie of the bladder, with progressive lessening of 
its capacity Later, the bladder is not completely emptied, and the amount 
of residual urine giadually increases Complete retention of urine sets in, 
as a rule, w'lthout w'armng, and, m some cases, wdien there has been very 
little difficulty of urination Often the passage of a catheter will be follow'ed 
by a complete retention of urine, wdiich may not disappear until operation is 
performed The bladder usually becomes trabeculated, and pouches and 
diverticula form, m some cases reaching great size Dilatation of the ureters 
and renal pelves is often present to a marked degree when the symptoms 
do not suggest any such changes, and if an ascending infection occurs the 
case at once assumes a desperate character The symptoms are usually^ those 
due to gradually increasing obstruction, viz , hesitation, straining, increased 
frequency of urination, w itli smallness of the stream, and often several isolated 
attempts or efforts are required before the act of urination is completed 
With increase in the residual urine, urination gradually' becomes more 
frequent and difficult, and m most cases complete retention, and a catheter 
life ultimately results In rare instances the bladder may become very 
greatly distended, and although the residual urine may be great (from 1000 
to 2000 cc ), the overdistended bladder is able to functionate apparently 
quite normally, voiding large amounts of urine at long intervals, so that 
one IS surprised to find a greatly distended bladder, with a large amount 
of residual urine In other cases incontinence, generally wnth consider- 
able residual urine, is present The varied symptomatology cannot be 
discussed m detail, but w'e wish to lay stress upon the fact that often w'lth 
few' symptoms present very serious destructive processes are going on, and, 
almost W'lthout w'arning, the patient is often found to be in a desperate 
condition The great impoitance of instituting treatment early', before the 
occurrence of a large amount of residual urine and before the formation 
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of diverticula and hydronephrosis, is shown by the fact that in early cases 
opeiation is practically free fiom danger, whereas in the latter class of cases 
there IS always danger of uriemia, although it is possible with caieful treat- 
ment to help nearly all of these patients 

As remarked above, a special “coude” catheter should be employed in 
cases of prostatic hypertiophy, because the abrupt curve near the point 
of the instrument enables it to ride up ovei the median bar The use of 
stiaight rubber catheters, and even the ordinary silver catheter, is, as a rule, 
dangerous, and the straight ohve-tip pointed silk catheter should never be 
used 

The question as to what is the proper tieatment to follow when the 
patient comes into the hands of the practitioner is of great importance It 
is well recognized that a large amount of lesidual urine should never be 
allowed to continue indefinitely, owing to the injurious eftect upon the higher 
urinary oigans, and on this account many have advised systematic catheter- 
ization when the amount of lesidual mine is laiger than 150 cc Unfortu- 
nately, the first catheteiization is not infiequently followed by complete 
retention of urine, necessitating the beginning of a catheter hfe, and on this 
account, when one considers catheterizing for the first time, he must always 
be piepaied for such a lesult It is not safe to withdraw residual urine 
and leave the patient thinking that he aviII be able to void as before, and 
as fiequent catheteiization is almost always followed by infection of the 
bladder, cystitis, etc , the question of the emplojonent of the catheter is a 
serious one Carefully compiled statistics of Casper and of Rovsing show 
that the catheter hfe is a very dangeious one, with a very considerable mor- 
tality The use of a catheter, even in the hands of skilful patients, with 
abundant means at hand to perfoim it propeily, is frequently beset with 
great difficulties and seiious complications, such as false passages, catheter 
fever, piostatic abscess, unrelieved retentions, with increased dilatation of 
the meters and kidneys, ascending infection, etc The breakdovTi of 
catheter life occuis in a large percentage of the cases befoie many months 
have passed, and a smgical opeiation is then often lequired in an emeigency 
to save hfe On the othei hand, the surgical tieatment of prostatic hyper- 
trophy has progi essed rapidly m the past decade, and tlie operation of prosta- 
tectomy has now become lemarkably simple and fiee fiom danger, even 
though the surgeon is still i eqmred to treat many patients who have suffered 
fiom the disease for a long time and aie in serious condition on account 
of numeious complications The opeiative mortality of perineal piostatec- 
tomy varies from 3 to 6 per cent in the various statistics, and of suprapubic 
prostatectomy from 6 to 10 pei cent 

Owing to the terrible suffeiing of some of these unfortunate patients, 
operatois have been induced to do the operation upon desperately ill and very 
aged men, and this fact is largely responsible for the presence of any mor- 
tality For example, the ivriter has had 12 deaths following 350 cases of 
perineal prostatectomy About 30 per cent of these patients were over 
seventy years of age and 12 over eighty years of age, and among the 12 
deaths, 5 were over eighty years of age One of these patients, eighty-seven 
years of age, died four weeks after the opeiation, of pneumonia, and one, aged 
eighty-nine, eight weeks aftei the operation, from epistaxis 

To show that the operation is extremely benign, the vTiter had (from 
July 24, 1905, to March 20, 1908) 128 consecutive cases of perineal pros- 
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tatectomy without a death, e^ eiy patient leaving the hospital Avell or im- 
proved Four of these patients were o\ei eighty j^ears of age, 19 between 
seventy-five and seventy-nine, and 22 between seventy and seventy-four 
Many of these patients, besides being very aged, were in poor physical con- 
dition In 20 cases more oi less severe organic heart disease was present 
(dilatation, endocarditis, myocarditis, and aiteiiosclerosis) In 5 cases 
emphysema of the lungs and m one case double pulmonary tuberculosis 
Avas present In 6 cases pyelitis or pyonephrosis, in one case lenal 
calculi, and m another ureteral calculi Avere present These statistics are 
mentioned to shoAv that there Avas no choosing of the cases, and that the 
operation of conserA^ative perineal prostatectomy is a satisfactory one 

It seems evident, therefore, that all patients with piostatic hypei trophy 
and gradual increasing obstiuctive symptoms should be subjected to 
operation before serious complications arise The use of a catheter even 
for a protracted period is not to be advised, as it almost invariably results 
m infection, Aidiich is often very diflicult to remove When, hoAvever, the 
amount of residual urine is large, say 400 to 2000 cc , fi equent catheterization 
should be carried out for a protracted period before opeiation, so as to 
alloAv the distention of the ureters and kidneys to be relieved In some cases 
it may be advisable to fasten a retained catheter in the urethra, and it is 
remarkable hoAv such drainage leads to a rapid improvement of the function 
of the kidneys In numerous instances seveie uraemia has cleared under 
this treatment (Avater in large amounts by mouth, by rectum, or by infusion 
being given at the same time) In such cases lapid impiovement m the 
mine is noted, and, as a rule, opeiation should not be undertaken until this 
improvement has been sufficiently marked to indicate that there is very 
little danger of renal suppiession after operation When catheterization 
is necessary the patient should be instructed to do it Avith proper antiseptic 
precautions, and he should be provided with coud4 silk-gum catheters of 
vaiious sizes All such patients should take urotropm (from 15 to 40 
grams daily (gm 1 to 2 G), to pi event urinary infection The medical man, 
hoAvever, is not justified m allowing his patient to adopt a catheter life unless 
the patient lefuses operative tieatment, AAdnch all statistics shoAV to be not 
only the least dangerous but also brilliant m its i esults 
Cancer of the Prostate — Recent statistics have shoAAm that this disease 
IS far more common than previously supposed In five years m the Avritei’s 
piivate practice there were about 250 cases of benign prostatic hypertrophy 
and 68 cases of carcinoma of the prostate — the proportion between cancer 
and hypertrophy v^as theiefoie 1 to 4 The rectal findings in carcinoma 
are usually so different fiom those of hypertrophy that there is no difficulty 
m diagnosis In most cases cancer is not associated AAuth hypertrophy of 
the pi estate The prostate is often much larger than normal, but it does not, 
as a rule, have any of the large rounded adenomatous lobes found m hyper- 
trophy, and there is usually no intraAesical outgioAvth of lateral or median 
lobes The cancer begins most often beneath the urethra, and from there 
groAA^s along the ejaculatoiy ducts, finally mvolAing the space between the 
seminal vesicles beneath the trigone, from which it may m some cases invade 
the bladder Slight elevation of the median poition of the prostate is not 
infrequently present, but rarely in the shape of a rounded intravesical lobe, 
as remarked aboAe In a fev. instances adenomatous hypertrophy of the 
lateral lobes, which may project into the bladder, is present, Ainth a laA er of 
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caicmoma behind it, and just beneath the capsule of the prostate The 
so-called malignant degeneration in previously benign prostates occurs very 
seldom m the VTiter’s opinion, and one should almost always be able to 
recognize carcinoma either by examination or at operation before the pros- 
tate has been removed 

The symptoms of cancer of the prostate are unfortunately very similar 
to those of hypertrophy In a study of 87 cases seen by the VTiter, 50 pei 
cent occurred during the seventh decade, and only one case before the 
age of fifty The first symptoms weie usually fiequency of uimation, some- 
times associated with difficulty and occasionally burning m the urethra 
In 13 cases the first symptom was pain, located m the penis m 5, in the 
bladder m 4, m the thigh m 4, m the testicle and groin m 3, m the hip m 3, 
m the pubes twice, rectum once, legs once, and back twice The pain 
was usually slight, but in some cases severe, and m some the diagnosis of 
rheumatism, neuralgia, sciatica, and lumbago had been made Hjematuria 
was the symptom at onset m only 4 cases In one case the only symptom 
was swelling of one leg The frequency and difficulty of urination are similar 
to that seen m prostatic hypertrophy Retention of urine with a catheter 
life not infrequently comes on Hiematuria is no more marked than m 
hypertrophy, but, as a rule, pain is a much more prominent symptom, espe- 
cially in the later stages of the disease In the writer’s patients most of the 
regions beneath the diapliragm were the seat of neuralgias 

The (kagnosis of caicmoma of the prostate is easy m the later stages, 
when the large stony mass of induration, involving the pi estate, seminal 
vesicles, and mtravesicular region, is present When, however, the disease is 
still confined to the limits of the pi ostatic capsule, diagnosis is much more 
difficult Examination of the MTiter’s patients showed that cancer was 
almost always associated with a stony induration of part or all of the prostate 
On cystoscopic examination there were generally no intravesical lobes, 
as usually seen m hjqiertrophy, and when the subuietliral portion of the 
prostate was examined with the finger, while the cystoscope was still m the 
urethra, it was almost invariably found to be more thickened and indurated 
m carcinoma than m hypertrophy A markedly indurated prostate m a man 
over fifty years of age should always be viewed with suspicion and, unless 
carcinoma can be excluded, should be subjected to an early exploratory 
prostatectomy When the posterior surface of the prostate is exposed through 
the perineum it is usually possible, by palpation and inspection, to recognize 
carcinoma In some cases, however, it has been necessary to make an in- 
cision into the pi ostatic lobes and excise a piece of tissue for frozen sections 
and microscopic examination This procedure can be carried out in ten 
minutes, and if the disease is benign the ordinary enucleating prostatec- 
tomy can be carried out, but if malignant and no high infiltration is to be 
felt, a radical excision should be adopted 

A study of the pathology showed that m order to obtain radical cures it 
would be necessary to excise not only the prostate with its capsule and 
urethra, but also the seminal vesicles and anterior portion of the vesical 
trigone (the defect closed by anastomosing the bladdei with the membranous 
uretlira) This operation the wTiter carried out m five patients, and one 
IS now apparently entirely Avell four years after the operation The tieat- 
ment of advanced cases of cancel of the prostate may be divided into three 
classes 
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1 Those in winch urination is not extremely frequent or painful Here 
a let-alone policy is usually advisable The patient should be told not to 
let the bladder become overdistended 

2 Those in which urination is frequent and the amount of residual urine 
IS large In such cases the use of a catheter often gives great relief, and 
removes the danger of renal complications fiom back pressure A straight 
rubber “N4laton” catheter (the ordmarj'^ red rubber catheter) is usually 
the best to employ, and several sizes should be on hand, but the largest 
that can be comfortably passed should be used so as to keep the posterior 
urethra somewhat dilated In most cases the coud6 prostatic gum catheter 
does not pass easily — the beak catches in the prostatic urethia, which 
IS usually strictured and not merely compressed, as in hypertrophy A 
silver cathetei should be employed only when others fail, and then with great 
care The catheter life may be followed for a long time with success if 
cleanliness is observed, and if the patient takes urotropm off and on to 
avoid cystitis 

3 Those in which catheterization is difficult or painful In these cases 
operative lehef is gen ei ally necessary, and suprapubic drainage is usually 
employed This necessitates the wearing of some form of apparatus, such 
as the Bloodgood bag In some cases the patient gets along faiily well 

The Bottini electro-cautery operation may be used, and m some cases the 
results have been brilliant and permanent, the patient being able to void 
urine with fair comfort until the end 

A conservative partial perineal prostatectomy may also be done, the 
object being to remove the obstructive pressure of the lateral and median 
portions of the prostate The wTiter has employed this operation m more 
than a dozen cases, with excellent results One patient lived three years, 
and had no return of the obstruction to urination 
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CHAPTER XVI 


DISEASES OF THE ADRENAL GLANDS 


By GEORGE DOCK, M D 


The adrenal glands, discovered by Eustacliius in 1564, did not acquire 
importance until Addison’s work (1854) on the disease that now bears his 
name The topography and gross anatomy of the glands need no detailed 
desciiption, but some general data and a note of some recent additions to 
our knowledge are necessary before taking up the consideration of adrenal 
disease The adrenals are composed of two parts, as shown by Kollikei, 
the cortex and medulla The cortex measures from 0 28 to 1 12 mm in 
thickness, the medulla, 0 35 to 0 75 mm m the periphery, from 2 to 3 3 mm 
in the inner part The glands are smaller in advanced age Negioes are 
said to have larger ones than Caucasians The weight of the glands varies 
from 4 8 to 7 3 grams, depending partly on the amount of blood 
The blood supply is large and is noteworthy from the fact that the same 
blood circulates through both cortex and medulla, and partly in a cavernous 
system, so that it is separated from the cells of the gland, m many places, only 
by an endothelial layer Accoiding to Manasse and others, even this layer 
is absent m some places The lymphatics are numerous 
Many nerves enter the adrenals, thirty-three on the right side, according 
to Kolliker, medullated and non-medullated They are derived from the 
semilunar ganglion, renal plexus, splanchnic, and vagus Their branches 
pass between the cylinders of cortical cells and ramify closely among the 
cells of the medulla 

Development — ^The cortex of the adrenals develops in the “inter-renal 
zone” of the coelom-epithelium (WolfBan body) Remains of the mter- 
renal buds give rise to accessory adrenals, including those of Marchand 
The Chromafiin Tissue— The medulla develops from the anlage of the 
sympathetic ganglia Until recently it was looked upon as either nervous 
or of cortical origin, but the investigations of A Kohn^ (1898 and later). 


’ Of Kohn’s numerous articles, it is enough to refer to the following, where other 
references ma> be found “Das chromaffine Gewebe,” Ergeb 7 nsse der Anat und 
(Merkel-Bonnet), Band \u, 1902-1903, “Die Paraganglien ” 
Wiesel, “The Anatomy, Physiology, and 
latliologj^ of the Chromaffin System, etc,” International Clinics, 1905, vol ii 
I5tli senes, p 288 ’ 
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Wiesel, BiedI, and others put the sympathetic oiigin beyond doubt Fiom 
the researches made by and stimulated by Kohn, it appears that the medulla 
of the adrenals is the most extensive collection of “chromaffin tissue,” a 
cellular material rich in vessels and nerves, and including as its most impor- 
tant constituents the “chromaffin cells” The cells are chaiacterized by 
their intense yellow or brown reaction with chromic salts (Henle, 1841, 
Stilling, 1890) Stilling’s term “chromoplnle” tends to eiror, as it is used 
also in connection with reactions to dyes. Poll’s more accuiate name, 
“plneochrome” brown) does not seem likely to be adopted “The 

chromaffin tissue has the same histological ariangement in different paits 
of the same individual and in difteient classes of vertebrates It presents a 
characteristic cell type in all vei tebrates so far examined It has in all organs 
and in various animals the same histogenesis — the sympathetic Its extracts, 
so far as they have been examined, have the same physiological action 
Small or large groups of such cells are found on the sympathetic neives, 
“from the neck to the coccyx,” in the ganglia, and on and in the great vessels 
To independent groups of the tissue Kohn gives the name of “chromaffin 
bodies” or “paraganglia” These appear as roundish or elongated bodies, 
with connective tissue capsules, and provided with nerves, and very richly 
with bloodvessels The medulla of the adienals is the largest collection of 
such tissue Others are the carotid and (probably) the coccygeal glands 
and “Zuckerkandl’s organ ” Wiesel also describes the same tissue in the 
hypophysis Much of tlie chromaffin tissue undergoes atrophy m fetal life, 
but Wiesel found chromaffin cells m the sympathetic of old people Aschoff 
and Kohn think that many so-called “accessory adrenals” have really been 
chromaffin tissue 

Accessory adrenals, made up of cortical tissue and resembling the zona 
fasciculata of the coitex in structuie, are of frequent occurrence, being found 
m almost all bodies examined (less frequently m advanced age), from the 
liver to the genital organs Their number varies in different animals Rats 
have them in most instances, guinea-pigs less frequently True accessory 
adrenals, containing cortex and medulla, are rare, but sometimes occur in 
the solar plexus, less frequently m othei paits In some cases in which 
medullary tissue has been claimed to occur, as in certain adienals of Mar- 
chand, Aschoff thinks postmortem changes had led to erroi Wiesel would 
limit the name accessory adrenals to bodies of cortical structure, and looks 
upon the others as “chromaffin bodies” 

The importance of such a system of tissue m pathology is obvious, and the 
necessity of taking it into consideration in suspected cases of adrenal disease 
IS imperative 

Physiology — Notwithstanding an immense amount of investigation, fiom 
the time of Brown-S6quard’s experimental work in 1856, our knowledge of 
the functions of the adrenals is still very incomplete 

The extract of the adrenals stimulates vessels and muscles, as shown by 
Oliver and Schaefer, Szymonowicz and Cybulski, Langlois, Boruttau, 
Biedl, Blum, and others, causing a rise of blood pressure so marked that 
with large doses the mercury may be forced out of the manometer The 
action IS partly peripheral, on the arterioles, but the hleltzers have shovn 

* Gierke, " Chromaffines Sjstem und seme Pathologie,” Erqebmssc der allg Path , 
1904-1905, Jahrg x, p 502 et seq 
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that suprarenal extract stimulates both vasoconstrictors and vasodilators, 
and Oliver and Schaefer, Gottlieb and Boruttau have shown a direct action 
on the heart itself Part of the rise of pressure is due to increased heart 
action (Vehch) Sometimes the auricles cease beating, the ventricles keeping 
up the circulation The cardiac inhibition is due to stimulation of the 
medulla The pulse becomes slower, the respiration shallow and infre- 
quent The effect upon skeletal muscles lasts longer than that upon the 
bloodvessels, and Schaefer thinks the active principle is taken up and stored 
by the muscles It is also not excieted by the urine, nor at once re-absorbed 
by the capsules “Its ultimate disappearance is probably due to a process 
of oxidation occuirmg within the tissues” (SchaefeP) Miller, however, 
found that adrenin was taken up by the blood, so that the blood of a rabbit 
to which it has been administered, but no longer shows the effect, will cause 
a rise of blood pressure if injected into another rabbit Among the most 
striking effects of adrenal extiact is glycosuria, which can be produced by 
the hypodermic or intiavenous injection of the extiact The glycosuria is 
piompt but transitory, but can be kept up by repeated injections 

That the adrenal cortex does not produce this substance is proved by 
several facts Fresh cortex of the horse has no such action, but after a few 
hours, when diffusion has had time to take place, it has a slight effect In 
selachians, with separate cortex and medulla, the cortical (inter-renal) part 
has no action, the chromaffin (suprarenal) pait has the usual effect (S 
Vincent, Biedl, Wiesel) BiedI and Wiesel, and Mulon, produced glyco- 
suria with extracts of the organ of Zuckerkandl and carotid gland (horse) 
respectively Biedl got the effect from chromaffin tumors, but not from 
Grawitz’s (cortical) tumors Zanfrognini got a blood pressure raising effect 
from an adenoma of the medulla The ferric chloride and chromic acid 
reactions, and the effect upon the walls of arteries, investigated by K Ziegler^ 
and others are all due to the chromaffin medullary extract 
The extract from all animals has the same action It is soluble m water, 
insoluble in alcohol, dialyzable, not destroyed by acids or gastric juice Its 
active principle is not yet known with certainty The adrenalin of Takamine 
represents it more perfectly than the epinephrm of Abel and the supraremn 
of Fuerth (Aldrich), but probably all are mixtures (Moore and Purinton) 
Other names for the substance are sphygmogenm (Fraenkel) and hemisine 
Schaefer proposes the name adrenin A synthetic adrenin has been made 
by Stoltz (1907), but according to Cushny it is inferior in action to the natural 
preparation 

As might be expected from the histogenesis of the medulla, the adrenal 
of the fetus docs not contain the medullaiy extract (Svehla,® Moore and 
Purinton) ^ Fiom the facts lef erred to, it is certain there is an important 
1 elation of all parts of the chromaffin system to each other It may be said 
to compose the “ hypei tensive system,” with the power of vicarious action 
and compensation 

It is certain that the cortex has a wholly different function from the medulla, 
but the details are not known It seems probable there is an internal secre- 
tion, with a power of neutiahzmg certain toxins, and a nutritive and motor 

* British Medical J ournal, May 30, June 6, 1908 
^ Ziegler’s Beitrage, 1905, Band xxxvni 
^ Archiv f exp Path u Pharm , 1900, xliii, 321 
American J ournal of Physiology, 1901, vol iv 

VOL VI — ^23 
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stimulating substance Extirpation of the adrenals is followed by the com- 
pensatory hj'pertrophy of accessory glands, mainly cortical in structure, and 
injections of the medullary pressor substance cannot keep alive animals 
deprived of the glands It has been supposed that the cortex has a part in 
the beginning of the elaboration of the pressure-raising substance 
Eelation of Disordered Adrenal Function to Disease — It is evi- 
dently too early to describe the diseases of the adrenals and the chromafBn 
system on the basis of altered function, but attention should be drav n to the 
beginning made in that dnection Many French investigators ascribe three 
histological divisions and three sets of functions to the glands (1) The 
cortical cells, producing among others a lecithin body, having a myotonic 
function, (2) the chromaffin cells of the medulla, maLng adrenahn, with 
its hypertensive and angiotonic function, (3) sjunpathetic cells in the 
medulla with important nervous relations Bernard and Bigart suggest the 
terms “ hyperepmephry” and “hypo-epmephry,” to distinguish clinical 
features due respectively to excess or deficiency of adrenal function and 
including the possibility of relative excess or deficiency from the abnormal 
amount or character of antagonizing secretions Hypo-epmephry or adrenal 
inadequacy is distinguished from Addison’s disease by' the absence of pig- 
mentation Hyperepmephry is impossible at present to distinguish from 
other cases of high arterial tension Vaquez’s idea of the adrenal origin of 
hypertension makes the distinction superfluous, if we can only exclude all 
other causes of high tension, but the evidence at present is conflicting 
Hypo-epmephry, adrenal inadequacy', is easier to circumscribe, at least 
theoretically, and occurs in three chief forms, acute, subacute, and clironic 
The former includes the “pseudoperitomtic” form of Ebstein, the ''pseudo- 
choleraic” form, and "pseudomeningitic” form of Sergent The subacute 
forms last from a few weeks to a few months, the chronic cases are equiva- 
lent to so-called partial Addison’s disease The essential features are 
myasthenia and hypotension, the sy'stohc pressure usually' being below 100 
mm of mercury Other sy'mptoms are HyperiEsthesias, pains in the lum- 
bar region or elsewhere, headache, dehrium and coma, digestive disturb- 
ances, sudden death, with or without previous sy'mptoms Sergent^ describes 
a vasomotor phenomenon which he calls the ''white line,” a pale area 
appearing in one-half to one minute after scratching the skin, and lasting 
for several minutes Le Clerc denies its value Dufour and Rogues,^ Fursac 
and Schneider® gi\ e hypo-epmephry an important role m the production of 
neurasthenia, others ascribe to it the low arterial pressure of cirrhosis of the 
liver (Ferranmm), or the nervous sy'mptoms of movable kidney (Champion- 
mere) The future must shoiv the real relations 

There are many evidences of a close relation between the adrenals and 
various other ductless glands Animal exjieriments suggest a relation 
between the sexual organs and the adrenals jMarchand’s case of feminine 
hermaphroditism with atrophy' of the ovaries and hy'perplasia of the adrenals, 
and Bossi’s case of osteomalacia improved by adrenahn are cited to confirm 
this Many examples of a relation between growth and the adrenals have 
been pubhshed, especially' the celebrated case of Linser, in which a boy' aged 
five and one-half y'ears, with hypernephroma, resembled one of sixteen to 
eighteen years Other examples will be mentioned under Anomalies 

* Presse Medicale, Nor ember 15, 1903 ^ Archives gencrales, 1904, p 1533 

^ Rev de Med , 1907, p 970 
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Such facts as the pigmentation of Basedow’s disease and the coincidence of 
that ^\lth adrenal disease suggest the relation of the adrenals and the tlyroid 
Pansini and Benenati saw a case in which there uas tuberculosis of both 
adrenals, Addison’s disease, enlargement of the once atrophied thymus, 
hypertrophy of the thyroid, pituitary, and spleen Persistence of the thymus 
has probably been too little recognized m many cases hitherto examined, 
so that it can hardly be discussed at present The resemblance of the struc- 
ture of the hypophysis and adrenal and the occurrence of chromaffin tissue 
in the former lead to the view of a close relation here There can be no 
doubt of a close relation between all the ductless glands, as well as one 
between the latter and other oigans, but this has not yet reached a stage 
permitting a systematic survey Those who wish to get a laiger view should 
consult the monumental work of Sa 30 us, as well as many shorter articles ^ 


ANOMALIES OF THE ADRENALS. 


Absence of the adrenals has been noted, but at a time when no attention 
was paid to possible compensating adrenal tissue Hyperplasia of the cor- 
tex was seen by Marchand m a case of defective development of the genitals, 
with accessory adrenal m the broad ligament 
Hypoplasia has been noted, and is important on account of its relations 
It has been found with hemicephaly and other failures of development of 
the brain, with retarded sexual development, osteogenesis imperfecta, and 
osteomalacia Czerny has seen absence of the medulla m 5 cases of hydro- 
cephalus, Hansemann, 8 cases of anencephaly wuth atrophy Wiesel observed 
hjfpoplasia of the chromaffin system with hj^oplasia of the vascular system 
and other changes, and m one case status thymicus and sudden death with 
hypoplasia of the medulla of the adrenals, and also once m a fatal case of 
sunstroke Carl Hart found the adienals enlarged m animals injected with 
the juice of a persistent thymus 

It IS noteworthy that m cases of movable kidney the adrenals remain m 
the normal position In cases of renal tumor they are sometimes displaced 
Anomalies of position are rare Pilhet found the right adrenal under the 
fibrous capsule of the kidney Horseshoe adrenals have been seen (Orth) 
Compensatory hypeifwphy of an adrenal gland has often been observed 
in case of disease (Durst, Simmonds) or faulty development of the other 
Neusser states that both cortex and medulla are affected, Karakascheff 
found only the cortex hj^pertrophied, as appears to be the case in experi- 
ments on animals In a case of tuberculosis of both adrenals, Wiesel found 
hypeitiophy of chromaffin tissue outside the adienals, especially in laro-e 
amounts on the solar plexus ® 

In future the finding of anomalies of the adrenals should lead at once to 
the careful examination of the -whole chromaffin system, as well as to the 
search for cortical adrenals and the examination of the other ductless glands 


' D H Rolleston, “Some Problems m Connection with the Sunrarenals ” Tlw 
tion.” Zcilscimjlf Uin Med , 1908, BandLxvi, pp 1 to200 
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INFECTIONS AND INTOXICATIONS 

These affect the adrenals sometimes alone^ sometimes along with other 
organs, m varying degrees of intensity The anatomical changes m such 
cases are either congestion, hemorrhage, or infiltration Such changes are 
found in experimental diphtheria, tetanus, anthrax, pneumonia, etc In 
rabies, on the contrary, reactive processes were found by Morchim, Langlois, 
and Lubarsch, and Elliott and Tuckett found that in cases of infection of the 
glands the adrenalin was diminished An antitoxic action, if present, does 
not coincide with increased blood piessure raising function, but the reverse 
“Theie is no proof that the adrenals play a part m the defence of the organ- 
ism against infection” (Bernard) In men Oppenheim and Loeper found 
lesions similar to those m experiments on animals The eftect upon the 
symptom complex in such cases is, of course, impossible to determine with 
our present methods In some cases the loss of adrenalin may be suspected, 
as m a case of Sergent, in which a man with pneumonia and marked depres- 
sion had hemorrhagic infla mm ation m both adrenals Sicard made a diag- 
nosis of adrenal insufficiency in a case of bronchopneumonia with extieme 
asthenia, diarrhoea, low temperature, and blood pressure 7 8 by Potain’s 
sphygmomanometer, in w'hich adrenal hemorrhages were found 

Intoxications also affect the adrenals The action of mercury is unsettled 
In lead poisoning, w'hich causes hj'perepinephry m guinea-pigs (Bernard 
and Bigart), Gouget thinks the atheroma is brought about by the agency of 
adrenahn In a case of lead encephalopathy, how^ever, ]\'I€n6trier found 
the adrenals normal and no atheroma of the aorta Biliary intoxication 
causes congestion and hemorrhage, stimulation of the cells m acute cases, 
depression in chronic ones (Bernard and Bigart) The melanoderma, low 
blood pressure, and asthenia of jaundice might be explained in this way 
(Gilbert and Lereboullet, Gaudy, Gourand) Renal auto-intoxication has 
often been looked upon as a potent cause of adienal disease Bernard 
describes a cortical hyperplasia of the adrenals with renal disease, but does 
not think it the cause of high blood pressure 

Some practical outlooks may be obtained from the observations mentioned 
If the low' blood pressure of many infectious diseases is due to adrenal inade- 
quacy, adrenahn could be used to counteiact it Grunbaum suggests using 
adrenahn as a diagnostic measure — ^healthy people show' no eftect on the 
blood pressuie, but those with adrenal inadequacy do Rolleston has used 
adrenahn in pneumonia and bronchopneumonia to preient cardiac failure, 
and has had no bad results, such as pulmonary oedema, that w'ould suggest 
failure of the left lieait from obstruction The temporal y use of the remedy 
m such cases would not be likely to be follow'ed by arterial degen eiation 


CIROULATORT DISTURBANCES OF THE ADRENALS 

Kncemia of the adrenals is of no clinical significance, and the same is true 
of anaemic necrosis 

Hyperwmia is frequent, especially the passn e form, as a result of disease 
of the heart and lungs Active hj'perfemia occurs m infections, especially 
diphtheria, tj'phoid fever, pneumonia, eijsipelas, and smallpox Both of 
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these forms are likely to be associated iMth hemorrhages The latter may 
also be caused by trauma, by blood conditions such as leukiemia and hemor- 
rhagic diathesis, thrombosis, and embolism It is common in stillborn 
chi&en Males are affected oftenei than females 

Hemoiihages may be capillary and punctate, few or many, and may be of 
any size, even up to that of a man’s head They are unilateral or bilateral, 
the right side being more often affected than the left The blood undergoes 
tlie usual changes, and the reaction around the focus varies with the amount 
of blood and the conditions associated with the hemorrhage In cases with 
recovery absorption and calcification occur, with more or less fibrous tissue 
in the vicinity 

Symptoms. — Virchow, who first called attention to the subject, described 
severe symptoms of the typhoid state, and signs of peritoneal irritation and 
convulsions, soon fatal Kaiakascheff emphasized asthenia and intestinal 
irritation In Munson’s^ case myasthenia was not specially marked Accord- 
ing to Rolleston^ the most characteristic symptoms are “Sudden onset with 
fever, violent pain m the hypochondrium radiating to the loins, convulsions, 
vomiting, diarrhoea, and later tympanites, collapse, and death within foity- 
eight hours from the onset ” Some of the phenomena are doubtless due to 
damage to the abdominal sympathetic, producing symptoms like those of 
hemorrhagic pancreatitis or ileus Purpuia sometimes occurs, especially 
in childien, along with fevei and convulsions, suggesting an acute exanthem 
(Munson), and it has been suggested (Dudgeon®) that purpura is the expres- 
sion of acute destruction of adrenals, as pigmentation is of the chronic kind 
Arnaud desciibes a ^roup of cases without bronzing of the skin, but with 
othei evidences of airomc inadequacy of the adrenals^ 
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Vaiious foims of inflammation of the adrenals have long been described, 
but the subject has acquired a new impoitance from work instigated by 
Lubarsch It will be remembered that the name of “suprarenal capsule” 
was given because of the frequent piesence of a cavity m the organ At a 
latei period, this was looked upon as the result of portmortem softening, 
without distinct pathological relations Lubarsch was impressed by the 
fact that the change nas not parallel to other postmortem alterations, and at 
his suggestion E Rosenstein® made an investigation, as the result of whicli 
he came to the following conclusions 

“Softening and cavity formation of the suprarenal glands is not a pure 
postmoitem phenomenon, due to decomposition As a rule, disturbances 
of ciiculation, especially acute inflammatory conditions at the boundary of 
the cortex and medulla, prepare the way for the softening Inflammatory 
changes of the suprarenal glands are much more frequent than is usually sup- 
posed, and appear both as exudative and productive processes Most luno- 


' louriial of the American Medical Association, July 6, 1907 n 19 
‘ Loc at 

® American Journal of the Medical Sciences, 1904, cvxni, 134 
bee the evcellent study of R S Lavenson, “Acute Insufficiency of the Sunra- 
renals,” Archnes of Internal Medians, 1908, ii ^ P 

Arbeitai aus den path anat Abtli derK hyg Inst zu Posen, 1901, p 116 
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diseases, especially tuberculosis and pneumonia, adAanced arteriosclerosis 
and heart disease — in short, diseases prone to abdominal engoigement — 
favor the process, while in anaemia, including pernicious anaemia and amyloid 
disease, the suprarenals are intact The cavity formation occurs equally on 
both sides (and so cannot be due to bile imbibition) as small oi large cavities, 
visible at once on sectioning or upon slight pressure The cavities may be 
found from si\ to fourteen horns postmortem, the usual time for making the 
autopsies, but cavities are indicated two and one-half hours after death 
Macroscopically, the medulla is wholly or paitly absent in case of large 
cavities, the cortex narrower than normal Microscopie examination shows 
ragged walls formed of normal medulla or coitex The veins remain passing 
through the cavities Inflammatoiy changes are not always present, but 
their frequencj’^ m cases m which cavities are found early seems to point to 
a relation ” 

Abscesses are found in the adrenals in cases of inflammation m the vicinity 
or m septicopyiemia, rarely primaiy, as in the remarkable case of Janowski ^ 
In this, weak pulse and heart and dark brown urine weie striking symptoms 
When the inflammatory process is limited m size, healing occurs, with more 
or less scar tissue 

Symptoms — ^The symptoms of acute inflammation are at present 
impossible to distinguish from those caused by other processes m the pri- 
mary diseases Asthenia, subnormal temperature, low blood pressure, and 
sudden death do not usually permit a diagnosis of adienal involvement, 
although in some cases the couise of the symptoms may enable a probable 
diagnosis to be made In chronic inflammation with cinhosis, the syndrome 
of Addison is present ^ 


TUMORS OF THE ADRENALS 

H3T)ernepliroma. — The adrenals, like the kidneys and other parts of 
the urogenital tiact, are often the seat of neoplasms, usually small, fatty 
looking, with a fibrous capsule and the microscopic structure of the cortex 
of the adrenals in most cases, although medullaiy hypernephromas have 
been described (Manasse, Berdez) They have been called adenoma, oi 
adrenal struma, but hypernephroma is preferable For the most pait they 
are benign and discovered by accident at autopsy Warthm® has reported 
a case m which, with adenomas of both adrenals, theie was degeneration 
of the adrenals of Marchand They may set up metastases without giving 
evidence of local malignancy, or the latter may occur, causing large tumors 
of marked peripheral growth, invading neighboring organs, including blood- 
vessels 

Malignant Tumors — Malignant tumors of the adrenals have been 
described under the names of carcinoma and sarcoma Morphologically 
both forms occur, and may pass into each other, or one with carcinoma 
structure may have sarcomatous metastases The pathology of these grov ths 
has been the subject of much investigation, which is well utilized in the study 

‘ The Lancet, July 23, 1898 
^ See E Sergent, Archzves gen de Med , 1904, p 14 
® Archives of Pediatrics, 1901 
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of Woolley/ who prefers the term mesothelioma to any of the other names 
A good many tumors of the chromaffin tissue, in the adrenals as well as 
elsewhere, have been reported They have been called perithelioma^ 
gliomas, sarcomas, etc In all such cases the chromic acid reaction should 
be used to determine the specific character of the cells Rolleston and Mulon 
have called attention to the resemblance of adrenal cortical cells to luteal 

cells” ^ , , , 

All the malignant tumors of the adrenal are remarkable for their high 
degree of vascularity' and their tendency to fatty degeneration The com- 
bination predisposes them to hemorrhage, and they often form large cysts 
nine pints of fluid were removed from one by McCosh — with contents more 
or less degenerated, formerly spoken of as “hemorrhagic cystic adrenal 
struma” (Henschen^) 

Symptoms —The symptoms of adrenal tumor are of great variety In 
one case Woolley observed excessive development of the genitals, hair, and 
fat Bullock and Sequeira have collected 10 similar cases — 8 females — m 
children In these cases the tumors seemed to be cortical, while m 12 of 
probably medullary origin there was not precocious development There 
are rare cases, like those of Richard and Thornton, of hypernephroma in 
adults, with excessive growth of hair However, precocity of growth is not 
always due to adrenal growths (Guthrie and Emery) According to Cooper, 
tumors of the right adrenal frequently pi ess upon the cava, those of the left 
are m i elation to the stomach Cortical hypernepliromas have a tendency 
to metastasis in certain localities, as the vertebra, skull, head of the femur, 
clavicles, and brain 

R Hutchison® has called attention to cases of sarcoma of the adrenals 
with metastases of the skull, ribs, sternum, and vertebra, but not m the long 
bones (?), ivitli proptosis, discoloration of eyelids, severe secondary anamia, 
without leukocytosis or signs of increased intracranial pleasure, and run- 
ning a rapid course The histological type may not be fixed Some of the 
tumois may have been hypeinephiomas In some cases of hypernephroma 
symptoms of Addison’s disease have been observed In some cases 
the symptoms have impioved after operation (Bittorf) It is possible that 
the symptoms are due not to secretions, but to the toxic substances liberated 
by the bieakmg down of the tumors Neusser has thought that in some cases 
of adrenal tumors theie was hypersecretion 

Diagnosis. — ^The diagnosis of adienal tumois is often difficult They 
are generally mistaken tor renal tumors H Morris points out as useful 
signs their mobility, rapid groivth, and the tendency to varicocele on the 
same side The tumors often press upward IsraeB describes five groups 
In the first there is no tumor, no symptoms of adrenal disease, but metas- 
tases In the second, no tumoi, but signs of adrenal disease, such as hsema- 
turia, paroxysmal pains, and parsesthcsias m the region of the lumbar plexus 
or the tenth dorsal nerve In the third group there is a palpable tumor, but 
the kidney cannot also be palpated In the fourth, both tumor and kidney 
are palpable In the fifth group both organs are growm together Fever is 


’ Transactions of the Association of American Physicians, 1902 
‘ Batragc zur Uin Chinirgie, 1906, vol xlix 

33 See also the valuable article by 
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an important symptom, occuinng in 50 pei cent of cases As the case of 
Schmttenhelm shows, the pulse may not suggest the condition, and severe 
symptoms may come on late and suddenly Tumors of aberrant adrenal 
tissue present symptoms according to their location chiefly Those m the 
kidney and liver are clinically most important * 

Prognosis. — The piognosis of adrenal tumors is bad, laigely on account 
of the late diagnosis, rapid growth, and tendency to metastasis 


TUBERCULOSIS OF THE ADRENALS 

Tuberculosis of the adrenals is especially impoitant on account of the 
relations to Addison’s disease, but its general features may be mentioned 
here Miliary tuberculosis is less frequent than the diffuse or nodular and 
caseating forms Either form may effect one oi both adrenals INIen are 
more often affected than women, the ages from thnty to si\ty aie especially 
concerned The infection is usually secondary, from tubeiculosis of the 
lungs, bronchial glands, intestines, genital organs, kidney, or vertebiie It is 
sometimes primary, and may get up miliary tubeiculosis More fiequently 
groups or single mihary tubercles in any pait of the gland caseate and 
undeigo fibrous degeneration, which spreads into the adjacent tissue Eiesh 
tubercles may follow in ciops, causing sometimes extensive changes in the 
neighboring organs Tubeiculosis of the peritoneum often follows Amy- 
loid degeneration is often piesent Pigmentation of the skin is i datively 
raie, especially with one-sided lesions 


SYPHILIS OF THE ADRENALS 

Syphilis of the adrenals is rare, but has been seen m both congenital ana 
acquired forms of the disease Sclerosis usually follows 


ADDISON’S DISEASE 

Synonyms — Bronzed skin disease Melasma Addisonii seu supra- 
renale, morbus Addisonii (Lat ) , asth^me surr6nale, melanodermie asth6- 
nique, maladie bronz^e, maladie d’Addison (Fr), Addison’sche Krankheit 
(Germ), morbo di Addison, malattia di Addison (It), enfermedad de 
Addison 6 bronceada (Sp ) 

Defimtion — Addison’s disease is characterized clinically by pigmenta- 
tion, muscular and vasculai weakness, disturbances of the gastro-intestinal 
tract and nervous system, and other symptoms, and anatomically by disease 
of the adrenal glands 

Historical Note — Although the occurrence of alterations in the adrenals 
was known before the time of Tliomas Addison,^ he not only gave so accu- 
rate a description of the clinical features of the disease that nothing essential 
has been changed, but also made a remarkably accuiate attempt at defining 


• On the ConsMtdional and Local Effects of Disease of the Suprarenal Capsules, 
London, 1855, also in his “Published Writings,” New Sydenham Society, 1868 
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its anatomical basis It was, therefore, proper to give his name to the dis- 
ease (Trousseau, 1856) Notwithstanding the skeptical attitude of some 
great authorities, observations multiplied rapidly, considering the rarity of 
tlie disease Isaac Tayloi' reported a series of cases in New York in 1856 
The labors of Sir Samuel Wilks, Jonathan Hutchinson, and E H Greenhow 
had wide influence m stimulating clinical and anatomical observations 
Brown-S^quard’s experiments on animals were too far in advance of their 
time, but within the last quarter century this part of the subject has been 
prosecuted with brilliant but as yet imperfect results Important land- 
marks m the history of the disease were made by the works of Averbeck 
(1869) and G Lewin,^ the experiments of Tizzoni (1889), Abelous and 
Langlois (1891-1892), and the systematic woiks of E Neusser,^ Byrom 
Bramwell,^ and H D Rolleston * Finally, a new epoch has been made by 
the discoveries and investigations of Kohn, Wiesel, and others, mentioned 
above 

Pathogenesis — The imperfections in our knowledge of the functions 
of the adienal glands are such as to prevent the formulation of a satisfactory 
theory of Addison's disease, and the difficulty is inci eased by the incom- 
pleteness of anatomicitl investigations up to the present time 

Addison at first believed that the peculiar symptom complex could be 
caused by any morbid condition of the adienals AVilks and Greenhow 
emphasized the importance of the sympathetic nerves Addison later 
assigned them part of the morbid action, and as the adrenals were for a time 
looked upon as a part of the sympathetic system, this view became very 
prominent Von Kahlden, at fiist an advocate, later discarded the sym- 
pathetic theory As the internal secretions became more conspicuous, the 
nervous theory was displaced by theories of adrenal auto-intoxication on 
the one hand, adrenal ariest or inadequacy on the other 

From a recent critical study of Ins owm and selected reported cases, A 
BittorF comes to the conclusion that disturbance of the adrenal function is 
the sole cause of Addison's disease The distuibance of function can arise 
either from disease of the glands or from disease of the secretory nerves 
So, apparently normal glands may have disturbed functions (probably 
with slight but hitherto undemonstrated lesions) Such cases are probably 
rare, but Bramwell has cited two m which pseudoleukremic grondh involved 
the sympathetic neives Bittorf discusses the apparent contradictions of 
cases of tuberculosis with symptoms and of cancer of the glands without 
symptoms, of Addison’s disease with no lesions of the adrenals and of 
adrenal disease without symptoms, of disease of one adrenal with symp- 
toms Inasmuch as m many cases the full relations, and especially the 
conditions of aberrant adrenal tissue are not stated, all such discussions 
are open to a seiious fallacy 

The explanation of single symptoms is also unsatisfactory Thus, low 
blood piessure, asthenic and cerebral symptoms may be due to lack of 

’ New York Journal of Medicine, September, 1856, p 153 

’ Chanic Annalcn, 1SS4-1S92, vols i\, x, x\u 

’ Nolhnagcl’s spec Path und Tlicrap , 1897, vol xviii, Pt 3 
Glarfdl^lSdd^^^ I>iscases of the Blood-forming Organs and Ductless 

® AU’butt’s System, 1900, -vol v 

* Die Pathologic der Nchenmeren und Morbus Addisomi, Jena, 1908 
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pressor substance, but may equally be toxic Pigmentation, ex-plamed by 
Rendle Shoit,^ by lack of the piessoi secretion, occurs m cases in winch the 
blood pressure is not demonstrably low Bittoif mentions two cases, and 
the 'RTiter has seen a chaiacteristic pigmentation of the skin and mucous 
membranes with a maximum piessuie of 145 and minimum over 100, ivith 
only moderate asthenia Inasmuch as the normal processes of pigmentation 
are unknowm, any theory of Addisonian pigmentation must at present be 
unproved 

In general, Bittorf s conclusions are of considerable clinical value He 
believes Addison’s disease wuth all its symptoms the result of adienal dis- 
ease The symptoms depend, according to him, upon a gradual and ulti- 
mately complete arrest of adrenal function, possibly partly due to temporary 
qualitative alterations He admits that the functional disturbance m some 
rare cases may possibly be due to disturbances of the secretory nerves, the 
glands being anatomically intact Simple functional inadequacy he thinks 
as yet unproved In the majority of cases there is a moie or less extensive 
destruction of the adrenals The alterations of the sympathetic nerves he 
thinks not significant either as regards the pathogenesis oi the individual 
symptoms Destruction of only a part of the gland us also relatively unim- 
poitant, the total function is the essential factoi 

The chromaffin theoiy of Addison’s disease is so recent that its real value 
cannot be stated It must be taken into account, how^ever, in future The 
w'ork of WieseP is fundamental, and, although based upon a small number 
of cases (seven), makes control investigations by the same methods necessaiy 
to all ivho wmuld criticise it His method of examination consists m the 
removal of almost the ivhole sympathetic system — the twm adienals, two 
chains of ganglia, the laige thoracic, abdominal and pelvic plexuses, the hila of 
the kidneys and the sui rounding fat and connective tissue m which chromaffin 
bodies and (coitical) adrenal tissue are found, and the tissue aiound the 
oiigin of the inferior mesenteric artery, containing Zuckeikandl’s organ 
The tissues, after naked-eye examination, are fixed in potassium bichromate 
and formalin solution, later biclii ornate solution alone Frozen sections are 
made after fixing and examined foi fat and lipochrome Many sympathetic 
ganglia are cut m two, and one-half is hardened in 95 per cent alcohol as 
a control to the bichromate sections 

Wiesel’s results show^ that in Addison’s disease the chromaffin cells have 
disappeared in the sympathetic system, and the medullary substance of the 
adrenals is intensely involved Coitex and accessory cortical adrenals aie 
not affected, or not extensively The ganglion cells show' the chiomaffin 
reaction, which they do not in other diseases Wiesel, therefore, looks upon 
Addison’s disease as a specific affection of the chi omaffin system It consists, 
according to him, of a successive atrophy of chromaffin tissue, which, in the 
adrenals, spreads to the coitex To compensate for the loss of chromaffin 
tissue some of the ganglion cells become cliromaffin The absence of symp- 
toms of Addison’s disease in some cases of extensive adrenal tuberculosis 
can be explained, as in a case of Wiesel’s, by preservation of the cliromaffin 
system The medullary poition of the glands may be destroyed, but the 
remaining portion of the sympathetic system is intact, and sufficient chrom- 

‘ Lancet, 1906, ii 

2 Zmtschr f HeilLunde, 1903, Band xxiv. Path anat , Abt No 4 
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affin tissue remains to prevent the specific s^'inptoms On the other hand, 
Addison’s disease may exist without disease ot the adrenals The fact that 
perfect compensation does not occur Wiesel explains by the limited number 
of changed ganglion cells The disease aftecting the chromaffin system is 
oftenest tuberculosis, but it is not yet known whether other disturbances 
can produce the same lesults Not all the symptoms can be explained on 
the chromaffin theory, the pigmentation being a stumbling block, as under 
other theories The asthenia is easy to explain 

Beitzke^ has reported a case oi cai cinomatous destruction of both adrenals, 
but with chromaffin tissue preseived m the sympathetic, without Addison’s 
disease 

Pathology. — ^The Adrenal Glands — In the great majority of cases there 
IS a lesion of the adrenals Lewin, in his analysis of the liteiature up to 
1892, found the adrenals diseased in 88 per cent and “healthy” in 12 per 
cent In 28 per cent of cases ol adrenal disease he found no history of 
pigmentation On account of the sources of the histones these figures have 
only a general application 

The most frequent change is tuberculosis, which usually affects both 
glands, sometimes only one It occurs m the adrenal primarily m some cases 
(Marchand, Chvostek, and others), more frequently with tuberculosis of 
other parts of the body, especially the lungs, genito-urmary tract, bones, 
peritoneum, etc The most frequent change is widespread or complete 
caseation, with tubeicle bacilli still present, and softening, fibrosis, or calci- 
fication Sometimes theie are groups of tubercles in various stages of degen- 
eration, m the cortex, medulla, or on the surface, and invading the adjacent 
tissues Sometimes there are very few tubercles or their remains, but old 
and more or less widespread fibrosis oi adhesions In lare cases tuberculous 
turaois are found, up to 60 grams weight m one case (Alezais and Arnaud) 

Next m impoitance to tuberculosis is atrophy, which has recently been 
carefully studied by Bittorf In most cases the process is a simple atrophy 
or chionic interstitial inflammation with retraction and destruction of the 
parenchyma, resembling sclerosis of other parenchymatous organs In 
simple atrophy the glands are more or less diminished m size, and some- 
times as thin as paper The general shape may not be much altered, or the 
gland may be represented by a small mass of fat The color varies, the 
consistence is raiely altered One adrenal may be wholly absent, even to 
its afferent vessels Microscopically, the tissue is absent m one or more 
layers, or there is fatty degeneiation, atrophy, or necrosis Sometimes alter- 
ations are few, the chief abnormality being aplasia Inflammatory altera- 
tions are absent or slight, but lymphocyte foci sometimes occur According 
to some observers these are normal features of the adrenal The vessels are 
sometimes normal, m othei cases s\ide, or narrow, or atrophic The nerves 
and ganglia m the glands are sometimes veil preserved, sometimes atrophic 

The inflammatory atiophy of the adrenals leads to reti action and indura- 
tion, sometimes vuth videspread fibrosis of the surrounding tissue One 
or both glands or pait of one gland may be m\ olved Microscopically there 
IS fibrous tissue m strands, among the cell columns, lesembhng the appear- 
ance of a cirrhotic livei The cells show xarious forms of degeneration, 
and there are also lymphoc> te or polynuclear foci Both arteries and veins 


' Dent med Woch , 1904, p 897 
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are often thickened, especially in the intima In rare cases inflammatory 
processes, possibly traumatic, cause tumoi-hke enlargements 

Carcinoma has been obscned AMth Addison’s disease by se^eral ob- 
servers, also sarcoma, melanotic tumors, hypernephromas, and peritheliomas 
Sj^hihs has been noted, usually in the form of gummas with caseation, 
fibrosis and infiltration of the adjacent structures Otlier lesions are Caver- 
nous angioma, mycosis fungoides, and echinococcus 

Sympathetic System — The solai plexus and semilunai ganglia, as well as 
the ganglia and neives in the adrenals, are often the seats of alteiations in 
Addison’s disease They may be atrophied fiom the pressure of tumors, 
affected by tuberculosis by extension or as part of a widespiead invasion, or 
they may be involved m inflammatory processes 

Besides these changes, various others have been described, such as pig- 
mentation atiophy, small-celled infiltration, vasculai changes, and fibrosis 
of the ganglia and nerves Edel found the solar plexus and semilunar ganglia 
embedded in a fibrous mass Pleiner found degeneiative changes m the 
spinal gangha, posterior roots, and cord, Miklassewski in the inten ertebral 
ganglia But m most cases the changes are not seveie, and many investi- 
gators have found few or none This coriesponds to the negative results of all 
who have attempted to produce the disease by extn pation of the sympathetic 
gangha The changes in the chromaffin system have been mentioned 
Bram and Cord — In the spinal cord degenerations of various columns, 
mfiltiations, thickening of the bloodvessels, and changes in ganglion cells 
hai e been described, but they are not peculiar to Addison’s disease and have 
no significance in most cases In the biain, oedema and other common 
vascular alterations occur Tubeiculosis of the bram or meninges may be 
an accidental finding 

Thyroid Gland — The thyroid gland has sometimes been the seat of alter- 
ations, usually diminution rather than enlargement Persistent thymus has 
been observed, but not so uniformly as to suggest an important relation to 
the disease The pituitary gland is not essentially affected 

In tuberculous cases the lungs, bronchial and mediastinal glands, genito- 
urinary tract, and lymph glands are often invoked The lymphoid tissue 
m the spleen is often increased, the organ in general enlarged 

Heart — ^The heart is often m a state of brown atrophy, arteriosclerosis 
is rarely present m a marked degree 

Stomach and Intestines — The stomach and intestines frequently show 
such changes as are found in various diseases with the local symptoms that 
occur m Addison’s disease Congestion, increase of mucus, and ecchymoses 
are not uncommon The Peyer’s patches and lymphoid tissue m geneial 
are hjqierplastic, sometimes ulcerated Tuberculosis of the intestines some- 
times occurs Pigmentation of the peritoneum, noted by some authors, is 
not considered of importance The same is true of pigmentation of the 
pia mater Pigmentation of the mucosa of the intestine is probably rare to 
the extent described by Allchin 

Skm — ^The pigmentation of the skin and mucous membranes has been the 
subject of very extensive investigations Most observers look upon the pig- 
mentation merely as an exaggeration of the noimal piocess The pigment 
IS found m the cells of the rete Malpighii, sometimes m the conum In the 
mucous membranes it occupies a similar position Pforringer, in the skin, 
and von Kahlden, in the mucosa of the tongue, found pigment granules in 
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the ^essels and in the tissue, fiee oi in blood cells An oiigin from the blood, 
hoMevei, is denied bv Nothnagel, von Kahlden, and otheis, and many 
behe\e, with Pansini and Benenati, that the pigment is foimed by the cells 
of the rete hlalpighii It does not contain iron Carnot looks upon the 
pigment as a toxic substance, under normal conditions destroyed by the 
adrenals 

Etiology — Addison’s disease is raic m general It affects all races, 
climate, and countiies, but is thought to be more frequent m the white race 
and m Europe It aftects men somew hat oftenei than n omen (6 to 4) The 
ages most attected are from 15 to 60 Cases sometimes occur m childhood, 
as early as the third year, and it may be congenital, as m a case leported by 
Osier, it has been seen as late as the eightieth >eai 

From what has been said of the pathology, it is clear that the causes some- 
times assigned — malaiia, alcoholism, cold, trauma, emotional stiains, child- 
birth — may be admitted, but actual cases are rare m which they have a 
definite value Tubeiculosis and syphilis have then specific causes The 
ma3ority of cases come from the working classes, but otheis are by no means 
exempt Hereditv is obiiously of little impoitance, but the disease has been 
seen in brothers (Tscirkoft, Andreves), and in a mother and children 

Symptoms — Clmical Features — For the general jiictiirc of the disease 
it IS impossible to impioic upon the voids of Addison “The patient, in 
most of the cases I have seen, has been observed giadually to fall oft in 
general health, he becomes languid and veak, indisposed to cither bodily 
or mental exertion, the appetite is unpaired or cntiicl} lost, the whites of 
the eyes become pcaily , the pulse small and feeble, or peihaps somewhat 
large, but exccssuely soft and compicssible, the body wastes, without, 
however, presenting the dry and shiivelled skin and extrcint emaciation 
usually attendant on protracted malignant disease, slight pain or uneasi- 
ness is from tune to tunc leferied to the region of the stomach, and there 
is occasionalb actual vomiting, which in one instance w'as both urgent and 
distressing, and it is b> no means uncoinmon foi the patient to manifest 
indications of disturbed cerebral cu dilation 

“Notwithstanding these iincqunocal signs of feeble cii dilation, an.cmia, 
and general prostration, ncithei the most diligent inqiiii y noi the most care- 
ful physical examination tend to throw' the slightest gleam of light upon the 
precise nature of the patient’s malady , nor do w'e succeed m fixing upon any' 
special lesion as the cause of this gradual and cxtiaordinaiy constitutional 
change 

“We may', indeed, suspect some malignant oi stiumous disease — we may 
be led to inquire into the condition of the so-called blood-making oigans — 
but we discovei no proof of oigamc change anywhcic, no cnlaigeinent ol 
spleen, thy'roid, thymus, or lymphatic gl.inds, no evidence of lenal disease, 
of purpura, or previous exhausting diaiihoea, oi ague, or any long-continued 
exposure to miasmatic influences, but w'lth a moie oi less manifestation of 
the symptoms already enumerated w'e discover a most lemaikable and, so 
far as I know, characteristic discoloration taking place in the skin — suffi- 
ciently marked, indeed, as generally to have attracted the attention of the 
patient himself or of the patient’s fi lends 

“This discoloration peivadcs the w'hole surface of the body, but is com- 
monly most strongly manifested on the face, neck, superioi extremities, 
penis, and scrotum, and m the flexures of the axilke and ai ound the navel 
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“It may be said to present a dingy oi smoky appearance, or vaiious tints 
or shades of deep amber or chestnut-brown, and m one instance the skin 
was so universally and so deeply darkened that but for the features the 
patient might have been mistaken for a mulatto 

“In some cases the discoloration occurs m patches, or perhaps, rather, 
certain parts are so much darker than others as to impart to the surface a 
mottled or somewhat checkered appearance, and m one instance there were, 
m the midst of this daik mottling, ceitam insular portions of the integument 
presenting a blanched or morbidly white appearance, either m consequence 
of these portions having remained altogether unaffected by the disease, 
and thereby contiastmg strongly with the surrounding skin, or, as I 
believe, from an actual defect of coloring matter m these parts Indeed, 
as will appear in the subsequent cases, this irregular distribution of pig- 
ment cells IS bj’^ no means limited to the integument, but is occasionally 
also made manifest on some of the internal structures 

“We have seen it m the form of small black spots, beneath the peritoneum 
of the mesentery and omentum — a form which m one instance piesented 
itself on the skin of the abdomen 

“This singular discoloration usually increases with the advanee of the 
disease, the ansemia, languoi, failure of appetite, and feebleness of the 
heart become aggravated, a darkish streak usually appears on the com- 
missure of the lips, the body wastes, but without the emaciation and dry, 
harsh condition of the surface so commonly observed in ordinary malignant 
diseases, the pulse becomes smaller and weaker, and wthout any special 
complaint of pain or uneasiness the patient at length gradually sinks and 
expires ” 

Some writers have attempted to deseribe stages m the course of the dis- 
ease, but so variable and at the same time insidious is the course in general 
that it seems bettei to consider the symptoms in detail, with reference to 
their variations 

Asthema — In most cases, whether tuberculous or othennse, the earliest 
symptom is an unusual tendency to fatigue on bodily or mental exertion In 
the beginning this is not uniform, and even m the most distinct asthenic 
periods does not oblige the patient to take to bed nor to describe the striking 
weakness that occurs later By degrees the weakness and loss of energy 
become more marked The patient loses all inclination to exertion, and may 
have periods in which it seems impossible to rise fi om the bed This may 
last for many months before the other symptoms develop to an extent making 
diagnosis possible, although an intense asthenia should always raise the 
thought of Addison’s disease 

Gastro-mtestmal S3miptonis — Often absent, when they do oceur these 
are of great diagnostic value Sometimes the stomach is free fiom symp- 
toms, or the appetite is even voiacious, more fiequently" the appetite becomes 
capricious, meat being especially repugnant, or appetite fails There is a 
feeling of fulness after eating, nausea, eructations, or pyTosis Constipa- 
tion IS the rule m the early stages Later, irregular attacks of vomiting and 
diarrhcea make their appearance Pain in the epigastrium or hypoehondrium, 
the lumbar or sacral region, sometimes occurs, and with the other symptoms 
suggests gastric crises Tenesmus is sometimes present In the later stages 
the appetite fails completely', vomiting is frequent, and with the diarrhoea 
hastens the loss of strength 
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Pigmentation — This may occur early, and be discovered by accident 
before the other symptoms have been clearly recognized Early discovery 
IS moie lilcely if the pigmentation occurs m irregular patches without rela^ 
tioii to parts oidmarily pigmented When it occurs on the face, neck, and 
hands, the areolie and genitals, it may leach advanced degrees without 
e\citing comment, or it may e^en be looked upon as evidence of health 
The parts usually exjiosed to light, then the aieolai, external genitals, axillie, 
flexor surfaces of the joints, median line between umbilicus and pubes, are 
first and most affected Parts pressed upon by clothing, prominences, as 
over the spinous processes and knuckles, become dark sooner or later Pig- 
mentation IS sometimes absent uliere tlie skin is shaded by the liaii, and 
Bernard mentions a case m which pigmentation was gcneial except on 
exposed paits, in many cases the Iiany scalp is also affected Scars are 
sometimes pigmented, sometimes suriounded by a dark areola The palms 
and soles are rarely pigmented Thibierge and also Scheult have seen the 
negro skin made darker by the disease in the areas affected by Addison’s 
disease 

The pigment varies in color m diffeient cases Addison uas well auare 
of this, and the different names given to the color are not alu ays the result of 
fancy It may be from a pale brown to a deep brow n, bronze, oi chocolate, 
or from a pale dirty gray to an almost sooty black The coloi is often 
darker wheie counterirritation has been used, but theuriter cannot agree 
with Tremohere that intense pigmentation after a poultice or plaster is 
evidence of a latent adrenal insufficiency. The pigment is never uniform, 
but may be almost so, except for the areas that are usually darker On the 
other hand, it is often intensely dark in small areas, like common moles, 
and It IS often interrupted by areas of vitiligo, as Addison pointed out These 
are often overlooked or considered as normal, but the characteristic cur\ ed 
outlmes permit them to be easily recognized, as well as the darker color at 
the margm Pigmentation of the mucous membranes is almost the rule, 
occurring on the Ups at the margin of the skin, on the tongue, buccal mucosa, 
gums, eyelids, especially the edges, and sometimes on the conjunctiva Some- 
times it spreads out from the angles of tlie mouth or eyelids, m distinct streaks 
It also occurs on the mucous membranes of the genitals A continuous dark 
brown line on the gums, near the margin, is sometimes i ery striking Gen- 
erally the pigmentation of the mucous membranes is not diffuse, but occurs 
m spots or streaks The nail bed and nails aie sometimes pigmented, and 
the hair seems to have a darker tint, looking duty oi dusty 

Aside from the pigmentation, the skin, as a lule, is smooth and elastic 
Itching IS rare, unless from complicating disease Sweating is sometimes 
excessive, and the skin sometimes has a disagreeable fish-hke odor As 
rare complications m the skin, roseola, purpura, inolluscum contagiosum, 
furunculosis, prurigo, and psoiiasis have been described 

The “white line” is a very striking sign when present and deserves caie- 
ful study In a case seen by the writer with Di H A Freund, it came on 
slowly and lemamed many minutes, aftei scratching the skin, as a bioad, 
chalky, white mark, but could be seen on uncovering the patient wherever 
a fold or v rinkle of the clothing had been in contact 

Nervous and Mental Symptoms —The tendency to fatigue from mental 
and plysical exertion has been mentioned Besides this, a constant apathy 
often develops, and is sometimes associated with depression, msomnia, or 
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rarely increased tendency to sleep Yawning is a maiked symptom in some 
cases Loss of memory, delirium, dizziness, tinnitus, and muscre volitantes 
occur at times Headache is frequent and sometimes violent Dimmislied 
sensibility, or pariesthesia — formication or numbness — sometimes exists 
m the pigmented or leukodermic areas In the later stages the asthenia 
reaches a striking degree Although the patient may not look very ill, weak- 
ness IS so mtense as to make the slightest movement difficult oi impossible 
Syncope comes on with alarming ease, with or without nausea, vomiting, 
and cold perspiration, from exertion, a prolonged examination, a tuberculin 
injection, and sometimes from accidental or other pressure on the abdomen 

In some cases the mind is affected There is loss of memory, or imbe- 
cility in various degrees, sometimes even dementia Depression is more 
common than excitement, but restlessness and anxiety occur Tremor and 
choreiform and epileptiform convulsions are rare Weakness of the special 
senses, especially smell, taste, and hearing, is not uncommon 

Pam m the muscles and nerves is very severe m some cases, especially 
pain of a neuralgic character m the epigastrium and lumbar region, some- 
times in the joints The latter may be swollen (Ebstein), leading to the 
diagnosis of rheumatic arthritis The reflexes show no characteristic change 
They are often slow and weak 

Heart and Circulation — Cardiac weakness is part of the picture of the 
disease The heart beat and sounds are faint, the pulse small, soft, and 
usually slightly accelerated Exertion is lilcely to bung on alarming dyspnoea 
and palpitation Murmuis aie not always present The blood pressure is 
usually low, as has long been recognized by the touch, observ^ations with the 
sphygmomanometer, first made by Charlewood Turner (1899) confirm it 
In four cases personally observed the maximum systolic pressure was 110, 
108, 85, and 82, minimum, 85, 75, 65, 60 respectively (Stanton instrument, 
12 cm band) The two cases with lowest pressure were seen only a few days 
before death Janeway has reported a patient with a systolic pressure of 140 
Grunbaum^ uses the blood pressure and adrenal extract m diagnosis In 
a suspected case, if the pressure is low, 3 grams of adrenal extract are given 
three times a day for three days by the mouth A rise of more than 10 mm 
makes adrenal insufficiency almost a certamty The subject is thoroughly 
discussed by Parisot^ 

The Blood — Addison looked upon the disease as an amemia, a view shared 
by many others and sometimes held even at the present time In most cases, 
however, until the latest stages, marked ansemia is rare, or, if present, can be 
explained by complications, such as tuberculosis oi cancer of important 
organs, or severe gastro-intestinal disturbances The skin and mucous mem- 
branes are sometimes pale, suggesting pernicious anaemia, but m most cases 
pallor IS not marked Foersterhng’s case of bronze skin with pernicious 
anaemia and without macroscopic changes in the adrenals seems question- 
able The usual conditions are illustrated by four fatal cases in the writer s 
clinic These had red blood counts of 4,240,000 to 5,676,000 cells per cmm 
The haemoglobin u as loiv in most cases — 65, 82, 87, and 100 per cent The 
leukocytes are not increased, as a rule, sometimes slightly diminished, and 
the differential count shows no constant change Neusser looks upon 

1 Practitioner, August, 1907 

^ Pression artenelle et glandes a secretion interne, Pans, 1908 
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increase of lymphocytes as a bad omen Laige and small lymphocytes 
vary in different cases, and the total lyinj^hocyte count may exceed that oi 
the polynuclears. High red cell count and hajmoglobin are doubtless due in 
some cases to concentration fiom loss of fluid Such cases have been care- 
fully examined by Christomanos and Hamel, and the latter compares the 
condition to the combination of oligiemia and concentration of the blood 
sometimes seen m tubeiculosis 

Abdominal Organs — Besides the symptoms above mentioned, referred to 
the abdomen, more see ere phenomena sometimes occui, such as pain or 
tenderness, diffuse or localized, and iiitli iigidity of the abdominal wall 
These symptoms excite suspicion of peiitonitis, and in some cases aie, in fact, 
associated with tubeiculosis of the peritoneum Ebstein and Zaudy report 
cases, n ith vomiting, going on to collapse, in i\ Inch the cause could not be 
found In some cases the jiains are paioxysmal, and suggest crises of 
tabes or lead colic, while gallstones and gastiic ulcei are often simulated 
by peculiar localizations of the pain 

Digestive Disturbances — In rare cases of Addison’s disease the stomach 
and intestines present no marked abnormalities. In the ma 3 ority of cases 
there is moie or less disturbance Eructations, hiccough, and vomiting are 
frequent The vomiting may occur with or i\ ithoiit taking food Remis- 
sions and exacerbations of the gastiic symptoms are characteristic, especially 
m the earliei stages In the later stage, vomiting becomes severe and painful, 
and hastens the fatal end Mucus, bile, and traces of blood may then occur 
in the vomitus Examination of the stomach contents usually shows no 
marked abnormality until an advanced peiiod, when low or absent hydro- 
chloric acid, diminished peptic powei, and excess of mucus aie encountered 

Constipation and diairhoea occur in different cases m almost equal pro- 
portions, but constipation is more frequent m the early stages Diarrhoea 
is sometimes profuse, rarely painful The stools in such cases show mucus 
m excess, rarely blood. Tubeiculosis of the intestine does not always cause 
distinct symptoms 

The liver and biliary tract larely shoAv clinical anomalies, and then only 
as complications The spleen is sometimes enlarged 

In women amenorrhoea is a fiequent symptom Other menstrual anoma- 
lies are accidental Tubeiculosis of the uteius, tubes, and ovaries occurs 
in some cases In men impotence has been observed Tuberculosis of the 
epididymis may be a complication 

Urmary Organs — Changes m the mine are neither constant noi specific 
The quantity is sometimes diminished, sometimes inci eased The specific 
gravity is lather low than high, the coloring mattei not always increased 
Indican and other coloring matter may be in excess in some cases The 
finding of taurocholic and hippuric acid, oi neurin, etc , has had no lecent 
confirmation 

The metabolism is usually reduced, corresponding to the cachexia Ad- 
renal ^preparations affect the metabolic processes differently in the different 
cases Emaciation is slight, but loss of muscle tissue may involve con- 
siderable loss of Aveight 

The tempeiature, m the absence of complications, is apt to be subnoimal 
in rare cases hyperpyretic temperatures have been recorded, 111° F accord- 
ing to Barlet and Lucas 

' Magnus-Levy, Ilandhuch der Pathologie des Stoffwechscls, 1907, Band ii p 352 
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Varieties of the Disease — ^There aie many ^a^lctles of both as 
regards course and combinations of symptoms Some eases are acute 
ending within a few weelcs from the first discovery of illness Many such 
cases are really chronic, as may be discovered on careful inquiiy A sudden 
increase of weakness, or an acute attack on the part of the stomach oi intes- 
tines, first reveals the alarming condition As to the clinical picture, it is 
hardly necessary to point out the differences caused by preponderance oi 
absence of cardinal symptoms— asthenia, pigmentation, and gastio-mtestmal 
disturbances — ^nor is there any advantage m speaking of cases as “incom- 
plete” or “fruste ” Theie are some differences, depending on the age of the 
patient Children aie prone to gastro-intestmal sjunptoms, with asthenia, 
but with little pain, and to run a lapid course 

Diagnosis — In some cases the diagnosis of Addison’s disease is of the 
utmost simplicity It can be made positively when we get a definite histoiy 
of asthenia, vomiting, constipation and diarrhoea, pain m the abdomen and 
back, when we find pigmentation of the skin and mucous mcmbianes, and 
when we can exclude visceial disease or blood disease (pernicious aniemia) 
that might account for a similar picture 

As the pigmentation is the most characteristic sign, it is veil to consider 
first its use and value m the diagnosis The most extreme pigmentation, 
m a person known to have been light-slanned previously, is rarely seen 
except m Addison’s disease Difficulties occm m cases in which the pig- 
mentation IS not so severe, or m which other causes for such a change cannot 
be excluded, and m which the other symptoms are not marked or their 
description not sufficiently clear Even if the pigmentation cannot be as- 
signed to any other cause, it is well to reserve the diagnosis until other symp- 
toms, such as asthenia, can be positively recognized 

The other possible causes of pigmentation should be carefully considered 
Difficulty IS often ex'penenced in patients with weakness and gastro-intestmal 
symptoms, sometimes neurasthenic, sometimes anaemic, by an unusual 
degree of pigmentation m areas normally pigmented — the areolae, especially 
in women who have borne children and in old people, the median line of 
the abdomen, the axillae and genitals A knowledge of the existence of such 
conditions, based on inspection, will lead one to seek other evidences before 
making a positive diagnosis Certain dark-skinned races, Chinese, Japanese, 
and Armenians, often have general pigmentation, incieased m the usual 
areas, requiring a similar reserve In both classes careful examination of 
the mucous membranes should be repeatedly made Among negroes and in 
the yellow race (Japanese, according to Baelz) many healthy people have 
brownish gray or chocolate-colored spots on the lips, gums, and conjunctiva 
In such cases the constitutional symptoms must be depended upon m the 
diagnosis of Addison’s disease 

The pigmentation of pregnancy, not only on the areolie, median line, and 
genitals, but also sometimes upon the face and neck, has been mistaken 
for that of Addison’s disease, but careful examination, especially if repeated, 
can rarely leave any doubt as to the real condition 

Vagabond’s disease, or a discoloration that occurs in people not actually 
vagabonds, from neglect, sometimes assisted by pediculi, simulates Addi- 
son’s disease The color is on the exposed parts, but the skin is rough and 
shows scratch marks, two signs lare in Addison’s disease The history, the 
absence of constitutional symptoms, or their explanation by other diseases, 
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and the effects of bathing, care, and nourishment, usually make the diagnosis 
easy Rou(^hness of the skin also excludes the mistaking of acanthosis 
nigricans lor Addison’s disease Pediculosis and itching skin diseases 
sometimes cause pigmentation, but in these the scratches and the discoveiy 
of parasites or itching lesions prevent serious doubt Hitschmann s case 
of pediculosis with pigmentation of the mucous membranes is a rare anomaly 

The pigmentation of malaria may cause difficulty, but the history, the 
condition of the blood in acute or chrome cases of malaria — so different from 
that of Addison’s disease m the early stages— and the associated symptoms 
should enable one to avoid error The pigmentation of syphilis and of 
scurvy can also usually be properly assigned by careful attention to the history 
and examination Basedow’s disease sometimes has a pigmentation re- 
sembling that of Addison’s disease, but the other symptoms of the former are 
so clear that the only question would be whether there vas a combination 
of both diseases, a point to be settled only by thorough examination and 
prolonged observation In a case observed by Chvostek the pigmentation 
disappeared until the recovery of the exophthalmic goitre The pigmenta- 
tion of artliritis deformans should not lead to the diagnosis of Addison’s 
disease m the absence of other symptoms 

Neusser, who has so thoroughly studied the skin changes m pellagra, 
points out the possibility of error in cases of diffuse pigmentation follouing 
erythema m the former disease The pigmentation is sometimes macular 
The erythema occurs chiefly m spring and fall, the mucous membranes 
are pale or livid, there is usually an intense anrcmia, assisted m many cases 
by malaria and s^qihilis Neusser found an mcitase of cosmophile cells in 
the blood and stools, and looks upon that as a useful point in diagnosis The 
gastro-intestinal symptoms may be much alike m both diseases, although 
bulimia is more frequent than anorexia in pellagra Careful attention to 
all the signs should prevent confusion between the two diseases 

Cancer and tuberculosis, with pigmentation, may cause error In these 
the weakness in the later stages may suggest the asthenia of Addison’s 
disease, but is rarely so extreme In either case the adrenals may be in- 
volved, or the chromaffin or sympathetic system Wlien diagnostic difficulty 
occurs from either cancer or tuberculosis, the patient is usually m a stage 
where the exact diagnosis is not of therapeutic mteiest P Schultze has 
reported pigmentation of the tongue m cancel, an mteiesting observation, 
but one that raises the question as to a mechanism similar to that in Addison’s 
disease 

Benign tumors of the uterus and ovaries are sometimes associated with an 
intense diffuse pigmentation of the skin, which disappears on lemoval of 
the growths Other tumors with pigmentation, pelvic, pseudoleuktemia, 
melanosarcoma, can be recognized by care m the observation of other smns 
and symptoms In cases with constitutional symptoms the possibility'^ of 
adrenal involvement must be considered 

The pigmentation of bronze diabetes should be recognized by the enlarge- 
ment of the hver and glycosuria In maiked cases the color of the skin 
IS not so much like that of Addison’s disease as it is like that from nihate of 
silver This latter pigmentation also is to be excluded by the history and 
the constitutional symptoms 

Arsenical pigmentation may at fiist glance suggest Addison’s disease 
I he hypertrophic processes in the epidermis, as well as the history of arseu- 
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ical medication, may prevent error in some cases, but m cases of cliionic 
poisoning from wallpaper, food, or drink, the diagnosis may be very difficult 
Neusser points out the difficulty of assigning the proper cause when a tuber- 
culous patient, treated with arsenic, becomes pigmented 

Jaundice cannot easily be mistaken for the pigmentation of Addison’s 
disease, but m the recovery from chronic jaundice, after the bile color has 
disappeared from the scleiie and mouth and from the urine, the face and 
hands often show a blown color unlike that in icterus In such a case unless 
the history of previous icterus is clear, the diagnosis may present great diffi- 
culty Gastro-mtestmal symptoms may be described, weakness may exist 
The absence of intense asthenia is important to note in such cases 

It IS remarkable how many patients with vitiligo present themselves 
solely on account of the pigmentation associated with the leukoderma, and 
how often a diagnosis of Addison’s disease is made m such cases The lecog- 
nition of the vitiligo should be easy, but it is necessary in all cases to exclude 
Addison’s disease with vitiligo 

Pernicious anaemia, with or ivithout arsenical treatment, sometimes has a 
diffuse or patchy pigmentation like that in atypical cases of Addison’s 
disease It may also be complicated with vitiligo The weakness of the 
heart and muscles and the preservation of the subcutaneous fat, the gastro- 
intestinal disturbances, and absence of cause for the symptoms make a 
differential diagnosis difficult m cases without marked blood changes, 
or, if the latter are present, the combination of both diseases may be sus- 
pected In case the mucous membranes are pigmented the diagnosis would 
be much more strongly warranted Complete examination of the blood 
will put the diagnosis beyond doubt, and the possibility of the combination 
IS then of scientific rather than practical interest 

In cliromc interstitial nephritis in children Sawyer has obseryed a brownish 
discoloration of the skin resembling Addison’s disease Nothing abnormal 
was found m the adrenal bodies in cases examined postmoitem The 
differential diagnosis should present no great difficulty if the heart, arteries, 
and urine are examined 

Pigmentation of the mucous membrane is an important sign, but, like all 
others, is not infallible In the first place, pigment spots occur in the mouth 
not only in some healthy individuals of dark-skinned races, but even m rare 
cases in Caucasians (Nothnagel, Eichhorst) On the othci hand, pigmenta- 
tion of the mucosa is absent in some cases of Addison’s disease 

Even when pigmentation is marked and characteristic, a differential diag- 
nosis is essential When pigmentation is slight oi atypical, we should suspect 
Addison’s disease if there is marked oi progiessive loss of strength without 
emaciation, and ivithout cause, oi if there is tuberculosis “The suspicion 
is strengthened if the patient is young (m other words, in cases in which ob- 
scure internal disease of a malignant kind is not likely to occur), if there is 
no profound amemia, and if symptoms of gastro-mtestmal irritation (which 
seem to be of nervous origin and which do not appear to be due to local 
stomach disease, such as simple ulceiation) and lumbar pains are also present 
It must be remembered that maiked loss of v eight (due to loss of muscle, 
but not to loss of fat) does not exclude Addison’s disease” (BiamvelP) 

In cases with pigmentation and no other explanation, but without asthenia 


‘ Clinical Studies, 1904, ii, 257 
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and gastro-intestmal symptoms, a positive diagnosis should not be given 
without careful investigation In such cases the diagnoshc injection or 
tuberculin may be cautiously used In cases of Addison’s disease even 
small doses of tuberculin may cause alarming symptoms The conjunctival 
or cutaneous reactions could be used, but in all of these tests it is important 
to consider the possibility of latent foci of tuberculosis in other organs A 
safer course would be to make a careful study of the blood pressure with 
and without adrenal preparations, and postpone tuberculin tests until the 
general condition of the patient is fairly well known 

The diagnosis of the anatomical condition, whether tuberculous, atrophic, 
or othenvise, cannot be made with accuracy, nor can the condition of the 
sympathetic, spinal nerves, etc , be safely included in the diagnosis More 
complete studies of well-observed cases must be made before such diagnoses 
can be depended upon The diagnosis of “adrenal insufficiency” m cases 
not well marked does not often seem of advantage Such cases need caieful 
investigation postmortem 

Prognosis — Addison’s disease is universally classed as a fatal affection, 
in fact, recoveries of genuine cases aie so rare as to leave no other prognosis 
possible And yet it must be recognized that if the piimary lesion heals, 
if compensation can occui by the hypertiophy of other tissue capable of 
the same function, and if no other essential tissue is involved, lecoveiy is 
possible 

In general, the course is chronic, lasting from one to thiee or four years 
from the eailiest lecognizable symptoms Longer durations, eight, ten, 
e\en twenty yeais, have been reported The longest duration seems 
to occur in uncomplicated tuberculosis of the adrenals Atrophy of the 
adrenals usually causes rapidly progressing cases Remissions and relatn e 
improvement occur spontaneously in most chrome cases The end is either 
slow and gradual, with death from exhaustion, or sudden, from diarrhoea, 
vomiting, fever, syncope from exertion, or with toxic symptoms not always 
possible to explain 

Treatment — The manifold causes and complex pathology of Addison’s 
disease do not permit a scientific theiapy at present We are obliged to 
depend upon more or less imperfect theories or an empirical treatment, 
both of which have been far from satisfactory The clinical diagnosis 
can rarely include accurate knowledge either of etiology oi of pathological 
anatomy On the ground of probabilities we can assume that tuberculosis 
is the cause in most cases Sometimes we may make this almost ceitain 
by the results of specific tests 

In very rare cases syphilis may be recognized as the cause Atrophy 
and some cases of destruction or pressure from tumors will lemain as 
stumbling blocks in practice Moreover, even m cases with known etiology, 
we cannot determine the extent of the lesion in the adrenals, the implication 
of the other chromaffin tissue, the possible compensatoiy hypertrophy of 
accessory cortical tissue, or the mvoh ement of sympathetic or spinal nerves 

There is need for more direct examinations of the local conditions In 
cases of recognizable tumor an attempt at operation is certainly justified 
hrom the bad prognosis m general, it would seem proper to explore, surgi- 
cally, in doubtful cases The difficulties, not to say dangers, of such opera- 
tions seem at present almost too great to justify them, but with improve- 
ments in technique such as can confidently be ex'pected this objection will 
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not be so strong Oestreich^ has made an important contribution to the 
operative treatment of adrenal disease A woman with general symptoms, 
but without bronze skin, had a tumor m the stomach region the size of a 
small apple This was extirpated and found to be a tuberculous adrenal 
Kecovery followed It does not seem rational, as some have done, to assert 
that this was not a case of adrenal inadequacy The symptoms were not 
complete, the disease was one-sided, compensation might have followed 
the possible healing of the diseased gland But to wait for such a process 
to heal spontaneously would seem almost as absurd as to leave a tuberculous 
appendix or Fallopian tube to a similar fate 

The spontaneous remissions and the rare cases of recovery have led to 
a complete denial of the efficacy of treatment It has been said that cases 
reported as recovered were only functional Skepticism is very desiiable in 
such matters, but it must be conceded that we cannot, especially in the early 
stages, draw the line, and it would be better to assist recovery of a functional 
inadequacy, if we can, than to follow a purely expectant treatment 

Two plans are available, the so-called causal, and the symptomatic treat- 
ment, to which may be added the etiological, applicable in syphilis and 
tuberculosis 

Adrenal Therapy — The treatment by adrenal glands or their preparations 
IS sometimes spoken of as “causal” or “substitution” therapy, but obviously 
with a set of processes veiy different from those present in the treatment 
of myxoedema with thyroid pieparationS So, we can substitute the faulty 
or absent secretion of the adrenal medulla with glandular tissue, with other 
chromaffin tissue, or with adrenin or its congeners But even if we give 
cortex tissue or its extracts, we have no assurance that it will replace the 
function of the live and healthy cortex 

The method is as yet purely experimental We do not know either the 
best prepaiation or the dosage Various plans have been followed, all have 
given good results in some cases, and all have failed in a larger number The 
active principle of the medulla may be expected to have a good effect upon 
the muscles, the heart, and probably the pigmentation Such an effect has 
been seen m patients treated, and a very striking fact is the relapse that 
sometimes comes after the cessation of the remedy In some cases lassitude 
disappears, the muscular weakness also In one case (Langlois) ergographic 
tests showed normal conditions after six weeks’ treatment In some cases 
the pigmentation subsides rapidly, and returns even more rapidly on stopping 
treatment On the other hand, bad results occur sometimes m the very 
beginning of treatment 

E W Adams analyzed 105 cases in 1903, and found that alarming 
or fatal results had followed in 7, no improvement m 49, improvement in 
33, and great improvement (“cures”) in 16 Since Adams’ report, many 
more cases have been treated, but without a definite advance m the pro- 
portion of good results or in the knowledge of details of tieatment It is 
impossible to see, at present, any essential difference between the various 
preparations, but a longer experience may change this 

The fresh glands have been used raw or slightly cooked or dried (Glandulie 
suprarenales siccie, U S P ) , also liquid extracts Sheep glands are most 
commonly selected Wiesel used chromaffin tissue from calves Mith 


* Zeitschr f klin Med , 1897, xxxi, 123 



ADDISON’S DISEASE 


375 


good results, but the difficulties m obtaining such tissue make this an 
unimportant souice The dose of gland oi extract given has varied con- 
sideiably, up to six fiesh glands a day or 5 to 20 giains of extract three 

times a day , , j u 

Adrenin and similar active principles have been used hypodermically 
and by the mouth The latter method is piobably just as certain as the 
former, for as Oliver and Schaefer pioved, stomach digestion does not destroy 
the active principle A dose of 5 minims of the 1 to 1000 solution can be 
given three times a day m the beginning, and increased, according to the 
effect, up to 30 minims Boinet (1903) , who used smaller doses— ^ milligram 
of adrenalin — ^ivarns against large doses, and against treatment m advanced 
cases He also thinks the dose should be made smaller as treatment pro- 
gresses, and the free intervals longer 

All these points should be carefully worked out experimentally, with as 
complete observation of patients as possible As an example of the condition 
now, the blood pressure should be raised by specific glandular treatment 
Many observers assert that it is, but some found no rise That no effect 
is produced upon metabolism is only to be expected It has been suggested 
that as the blood pressuie raising action of digitalis resembles that of adrenin, 
it could just as well be given To a certain extent this is tiue, but, on the 
other hand, digitalis has no advantages ovei adrenin m Addison’s disease 
and IS no fieer from untowaid effects The danger of aiterial degeneration 
under adrenin tieatment must be home m mind 

To sum up this part of the subject, the use of adrenal prepaiations m Addi- 
son’s disease is legitimate, but they should not be given to the exclusion of 
symptomatic treatment They are more promising in the early stages, and 
must be used with extreme care m advanced cases, but even in the latter are 
permissible The preparations must be carefully selected as regards purity 
The investigations of Reid Hunt* show that theie is too much difference 
m the strength and quality of commeicial preparations No positive lines 
can be laid down for dosage and frequency of administration The condi- 
tion of the patient, and especially the blood pressure, muscular strength, 
and general sensations, should be carefully observed and used for the direc- 
tion of further treatment 

The treatment in syphilitic cases needs no special description here It 
must follow the known rules In tuberculous cases, specific treatment with 
tuberculin preparations might seem indicated, but experience has shown 
that tuberculin in Addison’s disease is very often followed by alarming symp- 
toms Perhaps the leaction in the vicinity of the affected tissue causes acute 
functional disturbances While a cautious use of tuberculin at the hands 
of one who is accustomed to it, and with all proper care of the patient, is 
justifiable, it would doubtless be safer to depend upon the general treatment 
of tuberculosis, on lines now famihai to all This can be considered with 
the symptomatic treatment, as the piinciples are precisely the same 

Symptomatic Treatment — This is based upon the clinical features of the 
disease For the muscular and cardiac weakness, rest is necessary, and 
should be more or less complete according to the condition In the ’most 
severe stages the patient must not be allowed to raise his head or to exert 
himself in any way Prolonged examinations may cause alarming or even 

' Journal of the American Medical Association, September 8, 1906, p 790 
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fatal weakness The body should be kept warm The diet should at all 
times be nutritious and easily digestible Eggs, milk, toast, soups, gruels, 
custards, cornstarch and arrow root, junket, buttermilk or fermented milk, 
or “milk foods” can be used Meat is usually not craved or well boine 
Dilute hydrochloric or tartaric acid may be given 

Gastric symptoms should be looked for, and upon the first indication of 
indigestion food should be stopped oi reduced, according to the severity 
If vomiting occurs or seems imminent the stomach should be carefully washed 
out with hot saline solution Ice pills, carbonated water, or champagne 
may then be used, and if there is nausea, or tenderness, an ice bag or a large 
mustard plaster may be applied to the epigastrium Grawitz reports two 
cases “cured” by gastric lavage, and though one may doubt his explanation, 
the treatment must often be of decided value Constipation should be 
guarded against by diet, mild enemas, or the mildest cathartics Strong 
purgatives are never admissible, as they may cause fatal collapse Diar- 
rhoea should be treated by restriction of diet, enemata oi colonic flushing 
carefully used, bismuth, paregoric, or other suitable opiates Strychnine, 
aisenic, and other drugs have been used as tonics, and often seem useful 
Digitalis may be given m small doses (5 minims of the tinctuie three times 
a day) An important aid in all cases is fresh air, due precaution being 
taken to prevent chilling Bramwell has reported a case improved at a 
temperature near the freezing point, and patients may be out-of-doors m 
much coldei weather without obvious harm, but for the outdoor treatment 
of such a disease very cold ueather has serious diawbacks Foi the heart 
weakness and syncope, that are so frequent, hot water bags should be applied 
over the heart, hot coffee given internally, oi subcutaneous injections of 
strychnine, camphorated oil, or ether used 



CHAPTER XVII 
DISEASES OP THE THYROID GLAND 
By GEORGE DOCK, M D 

ANATOMY AND PHYSIOLOGY OF THE THYROID. 

The thyroid is a ductless gland composed of two lobes lying on each side 
of the larynx, and joined in most cases (80 to 85 per cent ) by a middle lobe 
or “isthmus” wliieli crosses at the thud and fourth rings of the tiachea 
The isthmus may be free from the lateral lobes R' hen it is absent, the lateral 
lobes he close together In front the tliyioid is covered by the sternohyoid, 
sternothyroid, and omohyoid muscles At the sides it reaches or overlaps 
the sternocleidomastoid muscle and partly coveis the caiotid arteiies The 
recurrent laryngeal nerves he behind the lateral lobes between the trachea 
and oesophagus The lower ends of the lateial lobes extend almost to the 
level of the sternum, the upper ends to the level of the middle of the thyroid 
cartilage The gland is closely united with the laiynx and trachea, so that 
it moves with them, rising in swallowing The “processus pyramidalis,” 
more accuiately described by Lalouette, is a conical body extending up from 
one or both of the lobes or the isthmus to the thyroid cartilage, hyoid bone, 
or thyrohyoid membrane It is not constant, but occurs in one-half to two- 
thirds of bodies examined, and vanes m structure from well-developed 
glandular tissue to masses of cells resembling accessory thyroid glands 
According to Bland Sutton, it represents part of the thjToglossal duct 
Accessory thyroid glands occur, but vary in number and place In general 
they are most frequent near the hyoid bone, but they occur also on the laiynx 
and trachea and on the aorta They have the stiucture of thyroid tissue, 
sometimes with colloid, sometimes of moie embiyonic type They have 
been much confused with the paiathyroid glands They are chiefly impor- 
tant when they undergo morbid enlargement, and will be mentioned more 
fully in connection ivith goitre They may be supposed to functionate as 
other thyroid tissue, and to be capable of h}q)ertrophy in oi der to compensate 
for loss of thyroid Part of then supposed protects e action we now know 
IS really excited by the parath)Toids 

The blood supply of the thyroiQ tomes from the superior and inferior 
thyroid arteries and the thyroidea ima (in about 10 per cent of cases), and is 
relatively large, the transverse section being about equal to that of the vessels 
of the brain The veins foim a plexus ovei the gland and empty into the 
internal jugulars or brachiocephalic, they are without valves The lym- 
phatics begin in lymph spaces around the vesicles, foim rich anastomoses, 
and finally pass through the superior and inferior deep cervical glands 
The nerves rise from the inferior and middle cervical ganglia They ac- 
company the blood vessels and end partly on the latter, partly on or between 
the epithelial cells of the follicles 
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The weight of the thjToid vanes much according to age, but also accordino- 
to locality In the United States, Wells found the weight in persons over 
forty-five years, 16 grams, between twenty and forty-five years, 25 grams 
Thyroids of 50 grams weight or more have been found with normal histo- 
logical appearance The gland is larger in women than m men, relatively 
larger in infants than in adults (1 to 700 to 1000 of body weight compared 
with 1 to 1500 to 2200) On the average the light lobe is larger than the 
left The absolute measurements are, on the average Transverse, 50 to 
60 mm , length of lateral lobes, 50 mm , height of isthmus, 5 to 15 mm , 
thickness of lateral lobes, 18 to 20 mm , of the isthmus, 6 to 8 mm 
Development — The thyroid is derived from the pharyngeal hypoblast, 
and from masses of cells in the fouith branchial clefts Fusion takes place 
about the seventh iveek The fetal thyroglossal duct becomes obliterated 
in the fourth month, the foramen ciecum of the tongue indicating its mouth 
Structure — ^The surface is smooth and the consistence soft, but harder 
m the bloodless organ, the color is reddish brown The gland is enclosed 
m a fibrous capsule which sends septa of various sizes into the interioi It 
IS made up of follicles, round, tubular, sacculated, piismatic, or branching, 
from 15 to 150 microns in diameter The follicles are lined with columnai 
or cubical cells, which rest upon the blood and lymph vessels without any 
membrana propria Some vesicles are without lumen, others contain the 
so-called colloid The size and shape of the follicles and their cells and the 
amount of colloid vaiy in difterent cases, even when there is no evidence of 
thyroid disease The cells are described as of two kinds The “chief 
cells,” the more numerous, are clear or finely granular, without distinct 
cell membranes The “colloid cells” are more granular and opaque, the 
granules staining like colloid They seem to be derived from the former, so 
that the two kinds have not such differences as the piincipal and peptic 
cells of the stomach Acidophile granules and fat are found in the cells 
Desquamated epithelial cells and also led blood corpuscles, as well as blood 
pigment, often occur in the colloid In the latter are also found clear spaces, 
so-called vacuoles These are thought by some to be artefacts, by others to 
be albuminous material in the colloid It is not known whether the colloid 
IS secreted as such into the follicles, or formed partly by secretion, partly 
by degenerated cells (Huerthle) There is little doubt that it becomes 
altered in the follicles The differences in composition give different histo- 
logical pictures If thin, it stains less intensely in general, and better with 
eosin or picric acid than with hematoxylin or acid fuchsin If very thin, 
fixing solutions produce granular appearances, or fibrils oi meshivorks, 
that cannot be produced by the same methods m all thjToids, and so are not 
wholly artefacts In the septa he the blood and lymphatic vessels and nerves 
The lymphatics are noteworthy because they often contain colloid material 
or a substance mth similar optical and staining qualities The colloid 
enters the general circulation either through the lymph spaces around 
the follicles, or the lymphatic oi bloodvessels, perhaps also by rupture of 
intervesicular walls, by which the lymphatics are also ruptured Several 
observers, such as L R hlueller, von Ebner, and de Quervain, could not see 
evidence of such passages Between the follicles epithelial cells can often 
be found singly or m groups They are sometimes supposed to be embry- 
onic remains, but they do not seem capable ot taking up active development 
on extirpation of part of the gland 
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Chemistry — The most important chemical feature of the thyroid at 
present is the iodine content of the colloid material, discovered by Baumann 
m 1895 The iodine exists in an oiganic compound, “lodothyrm,” or “thyro- 
lodin,” in which iodine is present m proportions of 9 per cent or more 
(14 29, according to Oswald) The aetual amount of iodine in a single gland 
varies from 2 to 9 mg The lodothynn m turn is combined with a proteid 
called "thyrogen” by Blum Oswald showed that colloid contains a 
mixture of albuminous bodies, and he distinguishes the lodme-containmg 
“thjToglobuhn” and a nucleoproteid, thyro-albumm, free from iodine, but 
rich m phosphorus There are remarkable diflerences m the amount of 
lodothyrm present in thyroids of different kinds It is absent or present 
only m very small amounts in the newboin, and also in some animals, such 
as foxes and some other wild-hving carnivora It varies remarkably m 
total amount m thyroids in different paits of the world, but is relatively 
and absolutely less in goitrous distiicts In goitious colloid the amount 
IS small and the total iodine much less than that of normal thyroids, e g , 
2 5 mg as compared with 10 or 12 In non-colloid goitres iodine may still 
be present^ It is diminished m general disease and in menstiuation, it is 
stored up in the body during pregnancy 

Function — Our knowledge of the function of the thyroid began with 
the observations of Gull (1873) and Old (1878) on the disease now known 
as myxoedema, and the observations of Kocher and Reverdm (1882, 1883) 
on cachexia thjTopnva or cachexia strumipiiva Up to that time many 
held theories no stronger than that of Wharton — that the thyroid was for 
the purpose of giving the neck a beautiful shape, although Scliiff had made 
experiments in 1859 indicating some of the features since then demonstrated 
by various obseners, and in 1884 put the modern theory on a firm basis 
Many of the results of expeiiments are vitiated by ignorance of the exist- 
ence and function of the parathyroid glands The following statements, 
however, will probably stand the test of futuie experiments 

The thjToids are essential to life If they are wholly removed, death 
occurs with cachectic symptoms If part (one-sixth, Beresofsky) of the gland 
is left m situ or tiansplanted into another part of the body, or if accessory 
thyroids capable of hypertrophy are left belnnd, or if thyroid substance or 
its active principle be ingested, the consequences of removal will be less 
severe, or may be escaped entirely Such regeneration, or compensation, 
for probably both are concerned, is more likely to occur in young animals, 
as shown by Wagner, Horsley, Breisacher, and others 

Two opposite sets of symptoms follow from diminished and excessive 
thyroid activity respectively With diminution, growth is lessened In 
the young animal not only is macroscopic growth diminished, but cells fail 
to reach their proper development and the connective tissue remains myx- 
omatous The skin and hair show impaired growth The nervous system 
undergoes degeneration and its function is impaired, as shoun by psy^chic, 
motor, and sensory disturbances The heat regulation, metabolism, and 
gaseous interchange are all depressed The results of lessened activity of 
thyroid function will be more fully dealt with in connection with myx- 
mdema and cretinism Excessive activity of thyroid function, produced 
experimentally by feeding with suitable preparations, is shown by excessive 

^ See Marine, Johns Hopkins Hospital Bulletin, September, 1907, p 359 
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metabolism, decrease of weight, not only from destruction of fat, but also 
of proteids, increased groA^th of long bones in young animals, and vaiious 
nervous symptoms, affecting the heart (palpitation and tachycardia), the 
central nervous system (irritability, sleeplessness), and the peripheral neives 
and muscles Glycosuria is not rare These conditions will be discussed 
m detail m connection with Graves’ disease 
There are various theories of thyroid function, theoiies that are often 
opposed to each other, yet fuller knowledge may show that both contain 
elements of truth One of the most prominent is that the thjToid secietes 
a substance necessaiy to normal metabolism, another is that the secretion 
neutralizes poisonous substances produced m the body either m the gland 
itself or m the body outside of the gland With the discoveiy of lodotliyrin 
it was supposed that a long step had been taken m exiilammg the function 
of the gland, and that the thyroid function would soon be made cleai 
Furthei research has encountered fiesh difficulties, although actual knowl- 
edge is more accurate than befoie Some data may with advantage be stated 
befoie taking up the details of thyroid diseases 
The Colloid Matter — It has been mentioned that our knowledge of the 
formation of colloid is incomplete More than that, there are no infallible 
microchemical oi fixing and staining methods by which we can lecognize 
colloid It IS also unsettled how the colloid leaves the thyi oid, but that it 
does leave the gland theie can be no doubt 
As regards the iodine, Ave noAv know that iodine is not restricted, in the 
body, to the thyroid This is not remaikable, seeing how widespread an 
element it is, occuriing everywheie, more so near the sea than inland, less 
on mountains than on plains It occurs m many plants and animals 
According to Bourcet, I mg is ingested daily by human beings, m food 
In man it is found m all the organs, especially the thyroid of adults, 
the adrenals, muscles, parathjToid, hypophysis, central neivous system, 
thymus, spleen, lymph glands, Iivei , and kidney It has been found in cell 
nuclei In all other organs it is ahvays m very much smaller amounts 
than m thyroid In han and muscle the amount increases with the ingestion 
of iodine In the thyroidectomized dog iodine can still be found 
We have no way of lecogm/ing either the richness m iodine or the amount 
of colloid during life except by its effects, and the experimental findings 
are A'^ery contradictory at present Full vesicles and colloid in lym- 
phatics (oi m veins or arteries) are not proof of actiAe secretion In the 
newborn there is little or none, and although it may be said the function 
has not yet developed, the thyroid of Graves’ disease also contains little, 
although a hyperfunction is generally admitted It is obvious that storage, 
on the one hand, and lapid exit, on the other, may account for some of the 
discrepancies In Graves’ disease the rapid floAV of blood tin ough the gland 
may assist in keeping the latter relatiA^ely empty A similar explanation 
can be made for acute infections, m which, as autopsies show, tlie vesicles 
are also often found empty Thick colloid is probably evidence of long 
stay m the gland, but Ave do not know whether such colloid is either more oi 
less concentrated as regards its essential constituents A Kocher has shoAATi 
that some non-functionatmg goitres may be full of colloid In short, the 
presence or absence of colloid is no criterion of the intensity of thyroid 
function The latter may be supposed to depend rather upon the amount 
of production and the rapidity Avith Avhich the secretion leaves the gland 
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Lucke has shown that the activity of secietion is governed by the nerves 
It IS uncertain whether thyroid secretion is continuous oi periodic, but the 
latter seems more probable 

In cases with little colloid and rapid blood flow, it is probable the latter 
is primary as regards the thyroid, although the cause of the rapid flow may 
be due to some distant nervous reflex or chemotactic influence The rapid 
disappearance of colloid in transplanted organs can readily be explained by 
the active circulation m such cases 

The true natuie of “lodism” and “thyroidism” have not yet been cleared 
up by the numerous investigations of thyroid functions and of iodine in the 
body Iodine in other forms does not act like thyroglobuhn in oxygen and 
nitrogen metabolism in health, or in obesity and mj'xoedema “lodism,” 
so-called, as Lebeit suspected, is more likely a thyroid intoxication, and 
will be mentioned more in detail in connection with goitic Very recently 
Reid Hunt has made some impoitant investigations in regard to the thyroid 
secretions Roos thought there was a i elation between the amount of iodine 
and the physiological activity of the thyioid Oswald thought iodine essen- 
tial to the activity of the thyroglobuhn Hunt asserts (1) That the 
physiological activity of thyroid, as tested by poisoning by acetonitrile and 
morphine, varies directly with the percentage of iodine (2) Iodine-free 
thjToid has a low degree of physiological activity (3) This can be increased 
by adding iodine to it, or by taking up iodine m the body 

As Hunt says “It seems possible that a thyroid may be ineffective 
either by producing too little of the normal lodothyroglobuhn, or by pro- 
ducing a thyroglobuhn too poor in iodine It also seems possible that the 
thyroid may meet increased demands in various ways by an increase in 
the percentage of iodine, by an increase in the lodme-free constituents, oi, 
most advantageously, by an increase of both In addition, it may be sup- 
posed that in some conditions there is a more rapid circulation of iodine ” 
Kraus points out that the lesults in Hunt’s expeiiments may be due to the 
increased metabolism induced b}’^ the thyroid secretion, setting more sulphur 
free to combine with the toxic substance It is very doubtful whethei thy- 
roglobuhn represents all the active substances of the thyroid, even if we 
beliei e it the most important in many respects 

Other Relations of the Thyroid Gland— Its close relation with the 
reproductive organs is shown by the (congestive) enlargement in menstrua- 
tion and pregnancy, the greater demand for thyroid secretion during pieg- 
nancy, as shown experimentally by Halsted, bitches with partial thyroidec- 
tomy, free from symptoms, gave signs of athyn-osis while pregnant and 
recovered after littering It is possible the thyroid enlarges in piegnancy 
in order to supply the fetus, which does not yet contain iodine in its thyroid 
That there is a relation between the thyroid and the kidneys is believed as 
the result of certain observations in eclampsia Blum observed nephritis 
in thyroidectomived dogs The atrophy of the thyroid m old age may be 
the result of the decline of the sexual life The thyroid arteiics are said to 
become sclerosed relatively early 

The red blood coipuscles decrease after thyroidectomy This is not now 
looked upon as evidence of blood forming powers on the part of the thyroid 
but rather as the result of increased destiuction of blood by toxic substances 
no longer neutralized, oi of deficiency ot the activity of the blood-formniff 
organs from one or the other eflect ° 
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The experiments, m regard to cytolytic oi cytotoxic thyroid serum, of 
Mankovsky, Gontschai ukof, Yates, MacCallum, and Poitis need not be 
detailed here,^ although they promise further additions to our knowledge of 
thyroid physiology 

The parath^Toid glands have such close anatomical relations vith the 
thyroid, and their pathological relations ha^e been thought to be so inti- 
mately combined, that it seems well to devote some attention to the para- 
th 3 uoids before discussing diseases of the thyroid gland 


THE PARATHlfROID GLANDS 

It IS not yet possible to describe diseases of the paiathyroid glands accord- 
ing to a scientific classification, nor even according to a clinical airangement 
such as long experience has furnished for diseases of the thyroid gland It 
therefore seems best to summarize the most important data in such a way 
as may furnish a useful base for further advances 

Nomenclature — Parathjwoid glands, glanduliE parathyreoideie (Latin), 
glandules parathyioidiennes (French), Beischilddrusen (German), Ghi- 
andole paratiroidee (Italian) Various other names have been proposed, 
such as Nebenschilddrusen (Hofmeistcr, 1892), accessoiische Schilddiusen 
(Zielinska, 1894), glandules thymiques (Torneaux and Verdun, 1897), 
glandules branchiales (Verdun) Following A Kohn's suggestion, manv 
ivriteis, especially in Geimaiiy, have used the term “epimelial bodies” 
While “parathyroid” is inconvenient in suggesting thyroid functional rela- 
tions, it has the advantage of piioiity, and in English literature seems too 
well established to be changed It is incoirect to apply the term “epi- 
thelial bodies” to the parath 3 woids specificall}’- Von Vereb^ly’s name, 
“branchial epithelial bodies,” is moie accmate, but awkward The same 
criticism may be made of the terms “parathymus” and “parathjwoid” for 
the two pairs of parathyroid glands It would be better, perhaps, to follow 
Verdun's suggestion and speak of them as branchial glands (glandules 
branchiales) with the Roman numeial III or IV to signify the branchial 
cleft in which the gland originated and hence its position 

Historical. — The development of our knowledge of the parathyroids 
has followed a devious couise Anatomical, physiological, clinical, and 
pathological discoveries have each influenced the others A chronological 
order muU best serve to set forth the most important steps 

The parathyroids were doubtless seen and partially described by eailier 
observers, notably Remak (1855) and Viichow (1863), but the first one to 
describe them specifically was the Swedish anatomist Sandstrom, who dis- 
covered one pair of these glands m 1880 Beiger, who made a full abstract 
of the paper for Schmidt’s Jahrhuchci, should not be forgotten in this con- 
nection Sandstrom thought the bodies were embiyonic thyroid tissue in 
various stages of development, although he also recognized their resemblance 
to the pituitary body Baber and Woelfler independently and about the 
same time described the bodies, but did not make clear their distinction from 
the interfolhcular cells or undeveloped portions of the thyroid gland Baber, 
un fact, spoke of the bodies as “undeveloped portions” Sandstiom left 


‘ Milton M, Portis, Journal of Infectious Diseases, January, 1904, i, 127 to 139, 
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unsettled the possible physiological function of the bodies He thought they 
might be important as the sources of moibid conditions m the neck, ]ust as 
the accessory thyroid glands weie 

Piactically nothing was added to our knowledge of the bodies, nor were 
they often mentioned, until (1891) Gley re-discovered them, found they had 
been described by Sandstrom, and began a notable series of experiments 
to determine their function and their place in pathology He, like Sand- 
strom, knew of only two parathyi oids, the lowei oi “external” pair Gley 
saw in them the explanation of the symptoms that sometimes follow 
thyroidectomy or stiumectomy — the cachexia thyiopriya or strumipriya, 
characterized by myxoedematous oi cretinous conditions, and tetany By 
reinoying the thyroid with or without the external parathyroid bodies he was 
able to produce or to ayoid tetany He therefoie thought the parathyroids 
could compensate for the extiipated thyroid by diffei entiating into thyroid 
tissue This belief was strengthened by finding, as he thought, hypertrophy 
in the parathyroids left m the body These experiments, erroneous as the 
conclusions drawn from them were, had two important results They 
gaye an explanation foi the difference in the results of thyroidectomy in 
cainiyora and herbivora — the escape of the latter from fatal tetany being 
due to the greater ease of leaying undisturbed (two of) the parathyroids 
Much more important, they stimulated numerous inyestigators to attack 
various problems relating to the parathyroids 

It was soon discovered (Cristiam, 1892 to 1893) that the parathyroids were 
sometimes embedded in the thyroid, and that some animals (bats, Nicolas, 
1893) had four Embryological studies by Prenant (1894) began to indicate 
the independent character of the bodies This was made more certain by 
A Kohn (1895), who showed that there weie, as a rule, four paiath^ioids 
in various kinds of animals, distinguished between the accessory thyroid 
glands and the parathyroids, and identified these bodies with the “epithelial 
bodies” described by Maurer (1887) in amphibia The advocates of the 
thyroid nature of the parathyroids continued to urge the older view, and 
their work had the beneficial effect of stimulating the other side to more 
careful and accurate experiments Hofmeister proved that the bodies do not 
undergo compensatoiy hypertrophy after thyroidectomy Such an enlarge- 
ment, if it occurs, can be explained by the effects of tlie operation on the 
bodies themselves Moussu (1897) asserted that thjToids and parathyroids 
have distinct functions, the loss of the former causing trophic disturbances, 
myxoedema, cachexia, or m young animals cretinism, the total extirpation 
of the parathjToids producing rapidly fatal convulsions The partial loss of 
the parathyroids he thought caused symptoms suggesting Graves’ disease 
These ideas, especially the latter, continued to attract attention longer than 
they deserved, for it was shown by others that trophic disturbances also follow 
parathyroidectomy, and the relation to Graves’ disease was shown, especially 
by MacCallum, to be unfounded both clinically and anatomically Observa- 
experiments of Biedl, Leischner, Lusena, Cristiam, Alquier, 
nelsh, and especially Vassale and Generali (1896), made it ceitain that 
there vas a causal relation between extirpation of the parathyroids and the 
convulsive attacks well known to certain thyroid operators as postoperative 
tetany It was known that tetany nevei followed the extirpation of a lingual 
thyioid, it was shown that the severity of tetany w'as in propoition to the 
amount of parathyroid removed, and that temporary tetany could be pro- 
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duced by interference with the blood supply of the paiathyioids “Tetania 
thyropriva” became “tetania parathyropriva/’ AMth results speedily lecoo-- 
nized by most surgeons Jeandehze, Biedl, and Paltauf completed the dem- 
onstration of the difference between the chronic, trophic, thyroid symptoms 
and the acute, convulsive, parathyroid symptoms 
Anatomy. — Before entenng into the pathological relations of the para- 
thyroids, it will be well to describe their noi mal anatomy and relations The 
latter are especially important to surgeons and to those who may have 
opportunities for postmortem studies 
Number — According to W G MacCallum,^ “four may be regaided as the 
normal number” m man as m lower animals “Doubtless there occur anom- 
alous cases in which only two or three glands exist, but in many of these 
instances, if not m all, the remaining glands have increased correspondingly 
in bulk, and it seems piobable that in most of the instanees m which four 
glands cannot be found this result is due not to a real deficiency m the amount 
of parathyroid tissue, but to lack of energy and patience m the search for the 
rest of the glands ” “Sometimes they are very eonspicuous fiom their 
size and pecuhai color” “It is paiticulaily difficult to come upon them 
m very obese persons, and difficult to recognize them in those individuals 
in whom some wasting disease has caused the fat to atrophy into brownish, 
isolated masses which may be easily confused with the gland, oi when the 
field IS discolored by blood ” “There is usually no great difficulty in lecog- 
nizmgthem when they aie seen, norm distinguishing them fiom other bodies 
of the same size which may he near, such as accessory thyroid lobules, bits 
of thymus tissue, lymph glands, oi heemolymph glands ” Blany, however, 
find the bodies hard to lecognize at operations 
Physical Charactenstics — The average size of the parath^TOids is about 
6 to 8 by 3 by 1 to 2 mm Some are as laige as 1 cm by 4 to 5 mm , others 
much smaller “They are flattened and usually elliptical or tongue-shaped, 
and quite soft This soft, flabby consistency aids gieatly m distinguishing 
them from bits of thyroid tissue, Avhich are much more fiim and elastic, 
or from lymph glands, which aie also much firmer Their surface is always 
quite smootti and glistening, and except for the red lines of minute vessels, 
it is homogeneous m appearance, differing m that respect from the grayish 
pink or red lymph glands, in the surface of which the opaque lymph cords 
can generally be made out as whitish gray dots In color they aie of a clear 
light brown, Avhich may be rendered pale by anremia and the accumulation 
of fat, or converted into a bioAvnish red by congestion It is particularly 
this bright brown color, together Avith then flabby softness, Avhich makes 
them easily recognizable” (MacCallum) 

Location — ^The glands he along the posterior inner edges of the lateral 
lobes of the thyroid, as a lule, but there aie many variations “It is often 
difficult or impossible to find both of them on each side, one or more may he 
on the lateral aspect of the thyroid or even upon the pait of the trachea beloAV 
the thyroid as far as the bifurcation ” “The reeurrent laryngeal nerves, 
which liaA'e been suggested by certain surgeons as a guide to their position, 
run in a general way m the region where they are most commonly situ- 
ated, but the glands bear no definite lelation to them, and frequently he 
far away from the line of then couise ” 


^ Bntish Medical Journal, 1906, ii, 1282, 
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MacCallum finds that the terms “inner,” or “internal,” and “outer, 
or “exterucal,” used with reference to the parathyroids in lower animals, 
are not so applicable in man as “upper” and “lower ” "In most instances 
the lower and larger glands he near the posterior edges of the thyroid lobes 
in the loose tissue which fills the notches just above the rounded lower lobules, 
and among the branches of the inferior thyroid arteries which enter the thy- 
roid at those points In most cases the upper glands he against the esopha- 
gus, at the points where the superior thyroid arteries fade away along the 
posterior edges of the thyroid lobes ” , ,, , , , , 

In man MacCallum did not find any of the glands embedded m the thyroid, 
as occurs commonly in the dog The more minute details of this part of the 
subject are important to the suigeon, but do not interest so much the physi- 
cian or the prosector 

Accessory paratlijTOid glands occur and are frequent in animals In a 
rabbit Erdheim found nine The impoitance of such glands in anomalous 
cases need not be emphasized, but must be considered just as carefully as 
the probability of a smaller number than four, especially in cases demanding 
surgical operations with the possibility of removing or injuring one or more 
of the glands 

Embryology — ^The parathyroids are generally believed to be derived 
from the epithelium in the third and fourth branchial clefts, very close to the 
lateral thyroid anlagen 

Structure — ^The glands have a fibrous capsule which sends thin strands 
into the substance of the organs The parenchyma is made up of epithelial 
cells with large nuclei, filling the meshes of the rich capillary network, 
and often arranged in blanching beams Along the stroma the cells are 
sometimes arranged m rows — “palisade” or “balcony cells” The cells 
were classified by Welsh as “principal” and “oxyphile” (acidophile, eosino- 
pliilous) The difference is probably due to various stages of functional 
activity Glycogen is often present in the cells, and has been considered a 
product of parathyroid secretion 


From the time of Sandstrom various observers have noted clear spaces, 
cavities, or cysts, and sometimes a ghstening fluid like colloid, although it is 
no longer believed, as formerly by some, that tins is the same as thyroid 
colloid Exchange between the cells and the blood is favored by the wide 
vessels lying wuth their endothelium directly on the cells The capillaries 
are wide, of the type called “sinusoid” by Minot Ginsburg (1908) has 
showm the existence of an anastomosis between the parathyroid arteries of 
the tw'o sides The parathyroid glands are ductless glands or blood-vascular 
glands of the most typical kind They resemble many other small ductless 
glands, especially those now classed as epithelial bodies, including the epi- 
thelial part of the pituitary body, the cortex of the adrenals, and the islands 
ot Langerhans According to Kohn, the carotid gland and the coccygeal 
gl^d do not belong among the epithelial bodies 
Results of Parathyroid Lesions — As we have no direct knowledge' 
of the secretion of the parathyroids, it is necessary to get as clear an idea 
as possible of the functions of the organs by the method of experiment and 
by observation in case of disease 

The most striking and, so far as we know now, most serious result of 
parathyroid lesion is tetany It would be more accurate to say postoperative 
tetany , for tetany is most clearly associated with the destruction or extirpa- 
VOL VT — 25 
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tion of the parathyroid bodies In animals, as the result of design or accident, 
the sequence is now well kno\\m In man, the relations have been established 
by several observers, especially Benjamins, von Eiselsberg, and Erdheim 
(The divergent views of some authors, especially Vincent' and Jolly, D 
Forsyth,^ Kishi, Blumreich and Jacobi, and Blum and Caro do not seem 
necessary to set forth m detail ) MacCallum, Halsted, Pineles, and others 
have supposed that tetany could occur from pressure of a goitre upon the para- 
thjToids This has been questioned by many, and it is, indeed, difficult to 
understand why, if it can occur, it is not more frequent 

The tetany following total removal of the parathyroids, or their destruction 
by cutting off the circulation, comes on m from two to five days after opera- 
tion In some cases, in which the causes are obscure, but doubtless related 
to the cu-culation m the parathjToids, symptoms come on months after opera- 
tions in the vicinity of the glands The symptom complex is characterized 
by convulsions, spasmodic contractions with "accoucheur’s hand,” rapid 
and labored respiration, and salivation, with death m a short time, or some- 
times after a period of a few days, with stupor or coma The temperature 
IS not much elevated, the heart’s action not markedly accelerated 

The symptoms that follow incomplete extirpation or temporary inter- 
ference with the nutrition and function of the parathyroids resemble those 
described, but are milder and usually transitory Halsted has termed it 
"subtetanic hypoparathyrosis,” and has given a vivid description of a 
case ^ 

Non-operative Tetany — ^The close resemblance of operative tetany to 
the form so often observed clinically early led various investigators (Jean- 
dehze, Pineles, MacCallum, and others) to the view that the so-called idio- 
pathic tetany is also due to parathyroid disease Chvostek accepts the 
general identity of all forms of tetany He points out that the variability 
of the clinical phenomena, the differences in intensity, and the negative ana- 
tomical findings suggest a functional disease, while the characteristics of the 
convulsions, usually so typical, and the mechanical and electrical changes 
in the muscles and nerves, oppose the idea of a purely functional disease, so 
that tetany occupies a position between organic nervous disease and func- 
tional disease The typical clinical picture, Chvostek shows, might origi- 
nate in one of two W'ays through the action of a specific poison, or through 
the existence of a specific reaction which leads to tetany m some persons 
follownng injuries or irritants that do not produce tetany m others The 
specific tetany reaction he ascribes to a functional disturbance of the para- 
thyroid bodies This can be congenital (as in the family tetany) or acquired 
It does not necessarily induce symptoms until the exciting cause comes into 
play The latter may be such a thing as a circulatory disturbance in the 
head, as in cobblers’ wwk, or in retching from vomiting or gastric lavage 
Ch\ ostek also points to the endemic relations of tetany, its seeming antago- 
nism to goitie, and its seasonal occurrence, as proof of such a relation as he 
claims to exist betw'een tetany and the parathyroids, and he looks upon the 
facial phenomenon as an easily demonstrable and important symptom of 
parathyroid disease, "a reagent which indicates a functional disturbance of 
those organs ” In order to strengthen his view that the organic disposition 

^ Lancet, 1906, ii, 348, 430 

^ British Medical Journal, 1907, ii, 1508 

® American Journal of the Medical Sciences, July, 1907 
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IS more important than the exciting cause, Chvostek injected tuberculin 
into persons who had recovered from tetain, or had imperfect cases, and in 
SIX cases was able to call forth tetanic phenomena 

MacCallum has made many careful and ingenious experiments to clear 
up the pathology of tetany His results indicate the existence, in animals 
deprived of the parathyroids, of a poison which combines with certain cells 
m the central nervous system The same theory can be applied to non-oper- 
ative tetany It would seem that these poisons, whether produced within 
the body or absorbed from without, are normally neutralized by the para- 
thyroids By bleeding an animal with tetany, or by washing it out with 
salt solution, the appearance of tetany symptoms may be checked for some 
days The symptoms can also be made to disappear by injecting emulsions 
of parathyroids, and this can even be done a second time in the same animal 
Carbohydrate diet, and also milk, has a slight effect upon the appearance of 
the symptoms, but the latter can occur even in starving animals Mac- 
Callum was not able to produce distinct symptoms by transfusing the 
blood serum of tetany animals into others He thinks that either the amount 
of poison IS too small, or the poison rapidly combines with the nerve cells 
That the action is upon the latter, and not upon the muscles, MacCallum 
proved by cutting the muscles free from their nervous connections, confirm- 
ing earlier experiments of Lanz 

Owing to the nature of the disease, postmortem examinations in subjects 
of non-operative tetany are at present scanty MacCallum found in a fatal 
case of gastric tetany an increased number of eosmophilous cells and many 
mitoses in the principal cells of the parathyroids He looked upon these 
as evidences of hyperplasia, following functional insufficiency of the bodies 
Erdheim found the bodies normal in two cases of gastric tetany and one 
of tetany in a case of cerebellar cyst Koenigstein found an excess of a 
glycogen-like body in the parathyroids of one case 

Among other non-operative forms of tetany, that of pregnancy has inter- 
esting relations with certain animal experiments on the parathjToids Vas- 
sale and Generali pointed out that animals with mild tetany from partial 
parathjTOidectomy get severe tetany during and after pregnancy This 
agrees ivith earlier observations of Lanz and also Halsted, in which the 
parathyroids were doubtless involved, although not specifically mentioned 
Menstruation, as well as pregnancy, may excite spasms m women with 
hypoparathjTosis The alteration of the calcium metabolism, mentioned 
below, doubtless has a close relation to these facts 


Infantile Tetany — ^The study of this condition has added a good deal to 
the pathology of the parathjToids Erdheim found hemorrhages or their 
results in the parathjT’oids in three cases of infantile tetany, without othei 
lesions of the glands He thought the hemorrhages might have led to func- 
tional disturbances Koenigstein made a similar observation, but the rela- 
tion of the lesions was questioned by many clinicians, including Kassowitz 
who denied the importance of parathjToid insufficiencj in tetany of infants’ 
Lscherich was at first m doubt, but lecently (1907) he has come to accept 
the parathyroid oiigin of infantile tetany Escherich distinguishes tetany 
ot children, a condition with spasm of the muscles and the glottis and general 
convulsions, and “tetanoid,’^ in which there is mechanical and galvanic 
overexcitabihty without Trousseau’s sign and muscular spasm He bases 
his belief partly upon the obsenations of Yanase, who found 38 with hemor- 
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rhages of the parathyroids among 89 cases of all kinds In all the cases with 
positive findings there were records of characteristic electric reactions or 
convulsions^ and a direct relation between the severity of the symptoms and 
the anatomical changes, but the latter Escherich does not think necessary 
for functional disturbance Hypoplasia could suffice, and would be likely 
to have hereditary features “Such a condition could account for chronic 
cases, and compensation could occur later, as in the case of the panel eatic 
function ” Isehn has shown that the offspring of animals deprived of 
parathyroids have exaggerated electrical reactions, and get severe post- 
operative tetany -with great rapidity 

The treatment of postoperative tetany is largely a preventive one, for the 
tieatment of the condition after it develops, except m very mild and transitory 
cases, up to the present has been far from satisfactory If the removal 
IS discovered at operation, the parathyroid should be grafted at once 
(Halsted, 1908) Von Eiselsberg^ has grafted a parathyroid into the rectus 
" muscle in a postoperative case of tetany with great success In animal 
experiments various methods of treatment have been used, such as the 
internal and subcutaneous administration of parathyroid tissue, extracts or 
emulsions, and the transplantation of living glands m various parts of the 
body In most cases m which the observations were made with the neces- 
sary care, so as to avoid error in the experiment, the results have been dis- 
appointing Halsted and hlacCallum, m a human case, used dried and 
fresh beeves’ parathyroids, “with marvellous and almost instantaneous effect 
at first” “Large doses were given at first, six diied glands every three 
hours,” later, fresh glands “The dried glands seemed less effective than 
the fresh ” In this case there was probably cachexia thyropriva besides 
the parathyroid symptoms Branham used injections of parathyroid emul- 
sion with great success in a case of accidental removal After two injections 
the remaining glands resumed their function Beebe is experimenting with 
d parathyroid-nucleoproteid, the outcome of which will be awaited with 
interest It or some other organic preparation should be used m the non- 
operative tetanies, in order to learn whether anything approaching thyroid 
theiapy in cretinism, myxoedema, and other thyroid trophic disorders can 
be obtained 

The prospects for and technique of parathjToid transplantation aie well 
described by Halsted,^ whose articles can be consulted for other interesting 
clinical and operative details From the expeiiments of MacCallum and 
Voegthn it becomes imperative to put all patients with tetany upon treatment 
with some calcium salt, as the lactate or acetate 

Other convulsive diseases have been thought to have parathyroid relations 
besides tetany, especially epilepsy (Jeandehze, Vassale), paralysis agitans 
(Berkeley), myoclonus, and myotonia (Lundborg) Erdheim, howevei, has 
throivn doubt upon the relation of epilepsy, as well as paralysis agitans 
R L Thompson found the organs negative in nine cases of paralysis agitans 
Eclampsia has also been thought to have some relation to the parathyroids, 
and some interesting observations have been made by Pepere and Zanfrog- 
nini, but their evidence is weakened by the contradictory findings of Erdheim 

Trophic disturbances from disease of the parathyroids have been shown 

* Deui Chir Congr , 1908 

^ Proceedings of the Pathologieal Society of Philadelphia, 1908, Nos 4 and 5 
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to be possible by the e\penmental work of Erdheim ^ His observations 
are especially interesting in view of the investigations by Stoeltzner 
Quest^ upon lime metabolism in tetany MacCallum and Voegtlin have 
followed up this line of investigation with important results, showing that 
“the parathyroids exercise some soit of control over the calcium metabolism ” 
It had been discovered by previous observers that “animals fed on calcium 
1 ich milk do not develop tetany so readily as those otherwise fed ” Mac- 
Callum and Voegtlin “found that in dogs, m which after parathyroidectomy 
tlie most violent tetany had developed,” “all the symptoms can be instantly 
dispelled by the injection of a solution of a calcium salt into the jugulai 
vein ” The effect “lasts for a day or so, when tetany again appears, and may 
be cured again by a similar dose ” Subcutaneous injection, or solutions 
by the mouth, act equally well, but moie slowly Investigations of the 
urine and faeces show that there is an increased output of calcium in the urine 
in tetany, and the blood contains only about half the normal * 

R L Thompson has found degenerative or sclerotic processes m the para- 
thyroids m primary infantile atrophy, such as are also found m the thymus 
and other glands He does not emphasize the causal relations of the 
degenerations, but gives a laudable example of the kind of investigations 
needed 

A relation between parathyroid disease and osteomalacia and rickets has 
been assumed, but the anatomical evidences are contiadictory Observa- 
tions upon the oiganic metabolism m cases of parathyroidectomy show that 
the relations may not be very important, but the observations mentioned 
above indicate that the mineral metabolism is very important In this 
connection it may be mentioned that MacCallum’s efforts to get a specific 
cytotoxin were unsuccessful Gley, and also Mendel, found iodine m the 
parathyroid, but Estes and Cecil point out that the quantity is small 

An antagonism between the function of the thjnoid and parathyroid glands 
has been assumed by some, and the experiments of Eppinger, Falta, and 
Rudinger suggest antagonistic effects of the two organs on the sympathetic 
nerves and the blood pressure raising functions of the adrenals Lusena 
thought tetany was more severe in animals m which the parathyroids had 
been removed alone than m those m which the complete operation was done, 
and also that tetany after removal of the parathyroids alone was checked by 
subsequent removal of the thyroid It seems more natural to explain this, 
if it occurs, as Vassale and Generali did, on the ground of lessened metabo- 
lism, and therefore lessened production of toxic material MacCallum was 
not able to confirm Lusena’s observations Edmunds, and also Vassale and 
Generali, found the thyroid colloid disappeared after parathyroidectomy 
This might mdieate increased functional activity 

A relation between the kidneys and the parathyroids has been supposed by 
some (Massagha, Quadi, IManca) In MacCallum’s case of parathyroid 
adenoma, cited below, there was renal insufficiency, “which had existed 
so long that extra demands might have been made upon the parathyroid “ 


‘ Mitth a d Gtenzgeh der Med u Chir , 1906, Band xvi 

loaii HopM BMletin 1908, p 91, and Proceedings of tile Patho- 

ScL^? 4 and 5, American Journal of the Medical 
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In two other cases of chronic nephritis MacCallum found signs of parathyroid 
activity in one but not in the other 

Tumois of the parathyroids have been observed, first by De Santi, later 
by Benjamins, Erdheiin, Askanazy, Hulst, MacCallum, Weichselbaum, von 
Vereb61y, and J Chalmers Da Costa In several of these the change was 
apparently benign adenoma of moderate size, although in Benjamin’s 
case the tumor was the size of a child’s head In Erdheim’s case the mass 
was 2 5 by 1 5 cm As no other parathyroids were found m the (autopsy) 
body, Erdheim thought the tumor had begun from the stimulus of a func- 
tional hypertrophy In Hulst’s case the tumor measured 2 5 by 2 cm , 
in MacCallum’s, 2 cm Two normal parathyroids were found m the lattei 
MacCallum^ found no colloid, as some others did He suggests calling the 
growth adenoma, although recognizing that some so-called adenomata of 
glandular oigans have proved to be compensatory or regenerative 

Of other alteiations that have been observed m the parathyroids may 
be mentioned cloudy swelling, cysts, fatty degeneration, “colloid” change, 
etc , as well as tuberculosis, but the cases leported are few, and the associated 
clinical features too insufficiently described to serve as guides to the normal 
or pathological functions of the glands 

The use of parathyroid in conditions due to their insufficiency has been 
mentioned Experiments with the administration of the glands in other 
diseases, such as myxoedema, paralysis agitans. Graves’ disease, eclampsia, 
epilepsy, and psychoses, m the present state of oui knowledge of the sub- 
ject, are not strongly indicated So far they have been disappointing 

CONGESTION OP THE THYROID GLAND. 

The large size of the thyroid vessels, their rich anastomoses, and the rapid 
flow of the blood through them, all tend to produce changes m the amount 
of blood in the gland at vaiious times This means, of course, that conges- 
tion IS easily brought about, but it is impoitant to remember that this is not 
merely such a congestion as may occur in any gland, from secretory stimuli, 
but has certain peculiarities Ewald -well speaks of the thyroid as a cavern- 
ous organ, a view held by Graves 

The tendency of the thyroid to swell m some persons, from emotional 
excitement, from posture during sleep, from the wearing of tight collars, 
during epileptic fits, from carrying loads on the head, from forcible expiia- 
tion, from holding the breath, long since caused the thyroid to be looked upon 
as a safety reservoir for the brain The popular and scientific literature on 
congestion of the thyroid from irritation of the sexual organs — more accu- 
rately speaking, the female sexual organs — is enormous, but by no means 
complete Menstruation, coitus (especially defloration), masturbation, 
pregnancy, and confinement have all been observed to be associated with a 
temporary swelling of the thyroid It is not known, however, whether this 
IS a mere congestion or whethei there is, in some of the cases, hyperplasia 
01 hypersecretion, with temporary excess of colloid in the gland Forneris 
reported an increase of 3 cm during sleep, subsiding m a quarter of an hour 
upon waking, which could hardly be explained otherwise than by congestion, 
but the same explanation cannot be accepted for all the other cases 


‘ Johns Hopkins Hospital Bulletin, 1905, xvi, 87 
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Congestion is often more conspicuous m the goitrous thyroid than in the 
normal, and although it has been supposed at times that some goitrous en- 
largements were purely vascular, this is no longer believed However, even 
a small goitre, especially m Graves’ disease, may have an excessive develop- 
ment of vascular tissue, so that this element predominates on physical 
examination While there are reasons for believing that congestion of the 
thyroid favors the development of goitres, a rapidly developed swelling of 
the gland, sometimes assumed to be congestive, is often the actual beginning 
of a goitre In many cases, also, a condition thought to be congestion of the 
thyroid may be the congestion with other changes of an inflamed or degener- 
ated gland, as described below 

On account of the facts 3 ust stated a diagnosis of congestion of the thyioid 
should only be made with the greatest reserve, and cases suspected to be of 
that kind should be carefully followed up with reference to the possibility 
of inflammation, goitre. Graves’ disease, or malignant disease 

Congestion of a normal gland from temporary causes is usually not a 
matter for treatment If it occurs often, the causal factor should be ascer- 
tained if possible Congestion associated with infection, intoxication, trau- 
matism, or inflammation should be treated as part of the chief condition 


THE EFFECTS OF TOXIC AND INFECTIOUS PROCESSES IN THE 

THYROID 

Thyroiditis. — Histoncal — Under various names, such as cynanche or 
angina thyroidea, thyrophyma acuta, struma inflammatona, thyro-adenitis, 
conditions have, from time to time, been described that were supposed 
to represent inflammation of the normal or goitrous thyroid In some 
cases, as m the use of the French term “thyroidite,” the two conditions were 
voluntarily included There are good reasons, scientific as well as prac- 
tical, for considering together inflammations of the normal thyroid and of 
goitre, but it is preferable to speak more fully of the former m this place, 
and to consider the latter as a complication of goitre According to custom, 
under normal thyroids in this section some organs are included which show 
a slight diffuse hyperplasia While these are m a sense goitres, they often 
react toward irritants more like normal glands than do larger, and especially 
nodular, goitres 

Accurate knowledge of the inflammations of the thyroid is comparatively 
recent It began with Bauchet (1857), was enlarged by Lebert (1862), and 
became much enriched but also confused in the years following the early 
investigations in thjnoid disease Lucke made an important study in 1874, 
but It was not until a much later period that positive advances were signalized 
by the investigations of Basso (1892), Jeanselme (1895), and Mygind (1895) 
Mygmd’s work was especially weighty, because he emphasized the impor- 
tance of simple thyroiditis as against the more obvious suppurative or Gan- 
grenous forms He was followed by Sokolow, Hoger and Gamier, "and 
many others, the most important recent contribution being that of F de 
Quervain ^ 

When the thyroid was supposed to have no functional importance, or only 
‘ Die alute, mchteitnge Thyreoiditis, etc , Jena, 1904 
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a mechanical function, the gland was neglected by pathologists Even 
after the importance of the thyroid function became known the organ Aias 
rarely included m the routine postmortem examination Within the last 
ten years, however, more attention has been paid to the thyroid at autopsies, 
and the influence of various infectious diseases and intoxications upon 
the thyroid has been cleared up to such an extent that a beginning can be 
made m establishing the relation of intoxication and infection to the thy- 
roid gland, and in the elucidation of the clinical features of such cases 

Glassification — No satisfactory classification of the toxic or infectious 
diseases of the thyroid can be made at present An etiological classification 
IS still inaccessible, because even when the thyioid affection follows a disease 
of known etiology, such as influenza, it may be due to a different infeetion, 
the exact nature of which cannot always be determined A division into 
“toxic” and “infectious” processes is equally beyond our present knowledge 
The distinction between “simple” and “puiulent cases” is important clini- 
cally, but neither sufficient nor accurate pathologically 

For the present it will suffice to speak of the various causal factors, using 
the term thyroiditis as a convenient one for both toxic and infectious cases 

Etiology — Age and Sex — ^Most cases reported as thjToiditis occur between 
the twentieth and fortieth years The processes following infection will 
of course fall in the period at which those diseases chiefly occur, often in 
early life The statistics at present show a slightly gi eater number of cases 
m females Epidemics of simple thyroiditis have been reported by Brisson 
and Demme The cases of the latter followed measles De Quervain 
questions the correctness of the diagnosis m the cases of Brisson 

As piedisposing causes, everything that may lead to congestion must be 
admitted Among these we find trauma, including sti angling attempts and 
the cairying of heavy loads upon the head The “cold” and “rheumatism” 
of earher times will be recognized now as infections of obscure but undoubted 
microbic nature 

Among exciting causes we know at present a number of kinds both organ- 
ized and chemical The latter may be of bacterial origin, or may be poisons 
from without, such as alcohol, or poisons formed m the metabolism of the 
body The microbic cases aie called primary when the disease begins in the 
thjToid, secondary when the thyroid becomes involved after disease makes 
Itself manifest elsewhere Even m the so-called primary cases the exciting 
cause must have come from some other place, although the source or place 
of entrance is not kno^^^l 

Among infectious diseases accompanied or followed by thyroiditis are 
typhoid fever, smallpox, scarlet fever, measles, diphtheria, cholera, influenza, 
acute rheumatic fever, various infections of the nose, pharynx, and tonsils, 
erysipelas, puerperal fever, and malaria In many cases eultures are nega- 
tive, in some, with known causes, bacteria have been found m the thyroid 
different fiom those of the primary disease Caccia has reported a strepto- 
coccus abscess m the thyroid of a twenty-two months’ child, which began 
eighteen days after vaccination The latter had severe local and general 
reactions From observations of Combe and Rie, it seems that infections 
during pregnancy may affect the thyroid of the fetus 

Besides the cases recognizable clinically as thyroiditis, many cases have 
been recorded in which the anatomical changes of thyroiditis were present, 
although m milder forms These can be spoken of as toxic thyroiditis or 
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toxic degeneration of the tliyroid In acute infections, such as scarlet fever 
and smallpox, less so m measles, there are marked alterations of a hyper- 
plastic character, with li^^perEemia, increase of colloid in the lymphatics, 
and arteritis or phlebitis with thrombus formation In diphtheria the change 
IS not constant Small size of the A'esicles, desquamation, and absence of 
colloid have been observed Similar changes have been found in pneumonia, 
sepsis, osteomyelitis, erysipelas, purulent peritonitis, etc In tuberculosis 
Roger and Gamier, Torn, and de Quervam have found sclerotic processes 
m the stroma Tom found the connective tissue myxomatous Alcohol 
probably causes similar changes In many bodies with a history of alco- 
holism there was also other disease that could have affected the thjTOid 
Cachectic diseases, like cancer, diabetes, nephritis, Addison’s disease, do 
not seem to affect the thyroid as distinctly as do the others mentioned 
Besides alcohol, as an example of a poison from without, phosphorus can 
be considered a thyroid poison on the ground of animal expel iments Iodine 
may be capable of exerting a toxic action on the thyroid, but our knowledge 
m that respect is very scanty 

The question is important, rvliether the effects on the thyroid by toxic 
substances, either of bacterial origin or otherwise, are due to the irritating 
action of the poisons on the gland, or to compensatory processes set up in the 
organ m order to combat the toxic material This question depends for its 
solution upon the real nature of the thyroid function Tavel and Gamier 
endeavored to answer it by experiments, but with contradictory results 

Pathology — Thyroiditis can be classified anatomically as simple or puru- 
lent, and each of these can be subdivided into parenchymatous, interstitial, 
or diffuse 

Simple Thyroiditis — As m other organs, inflammation of more than the 
mildest degree sooner or later affects the connective tissue and vessels, but 
in most simple inflammations the parenchymatous changes are more marked, 
and much alike even when the causes are different The epithelial cells 
project into the lumen of the vesicles or desquamate, filling the lumen more 
or less completely At the same time there is increased growth of cells from 
the walls The colloid becomes more liquid, and shows m hardened speci- 
mens granular material, vacuoles in large numbers, and often a stringy 
or meshwork appearance Complete disappearance of the colloid is often 
noted While granular or fibrillar changes are due to fixation, they are 
more marked than similar hardening solutions ever produce in normal 
colloid The colloid also stains better with acid dyes, such as eosin or picric 
acid, than mth hematoxylin or acid fuchsin The desquamation of epithelial 
cells IS only the exaggeration of a normal process, and is more active m other 
pathological conditions, such as congestion, as well as in intoxications and 
infections 

In the vesicles, and also m the interstitial tissue, round or polynuclear 
cells occur, and de Quervam also found foreign body giant cells The 
changes in the connective tissue show various stages of infiltration, going 
to new formation The bloodvessels share m the inflammatory process 
Ihe lymphatics are also concerned, and, besides the ordinary changes of 
inflammation, show colloid or colloid-like material in various amounts 

It IS not alvays easy to make a histological diagnosis between acute 
tlnToiditis and some goitres In case the greater part of the gland is 
iinohed, a careful comparison \m11 usually show points of difference as 
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compared with various forms of goitie, but if the process is focal it may be 
impossible to decide the question 

Punilent Thyroiditis — Purulent thyroiditis is rare, but sometimes follows 
pyogenic infections Weil saw a case with a pure culture of typhoid bacilli 
four years after typhoid fever It may begin in the vesicles or in the con- 
nective tissue The abscesses may be single or multiple, may be small, 
without severe phenomena during life, or may be large and cause such pro- 
cesses as are described below among the complications of goitre 

53^ptoms — In cases of infectious thyroiditis there is no constant relation 
between the primary disease and the form or severity of the thyroiditis 
This IS especially true of the cases occurring after pharyngitis or rheumatic 
fever, which have often been mild, but sometimes severe, as m a case repoited 
by Illoway 

The clinical features usually begin suddenly, with chills or chilly feelings 
and the other subjective symptoms of an acute fever By the end of the 
first day or at the latest the second day there is a sensation of fulness m the 
throat, and at times difficulty in swallowing With the feeling of fulness 
there is often a characteristic pain, radiating to the ears, occipital region, and 
teeth, or even to the shoulders and chest Such a pain is present at times in 
cases of malignant goitre, and in persons who undergo thyroidectomy without 
general anaesthesia By the second day there is a swelling corresponding 
to the part involved In acute infectious diseases without marked evidence 
of thyroiditis (scarlet fever) Gamier found an inciease of 1 to 2 cm in the 
circumference of the neck The swelling is usually one-sided, the right lobe 
being affected more commonly, then both sides, less frequently the left 
lobe alone, the isthmus very rarely The swelling may begin m one lobe 
and gradually spread so that both sides are involved at once, or it may sub- 
side in one and then appear in the other The size of the swelling varies 
greatly, but may measure several centimeters in diameter The gland is 
hard, as a rule, sometiiites elastic, rarely doughy m simple cases It moves 
with the th)Toid cartilage and trachea in breathing and swallowing The 
skin over the tumor is sometimes not altered in coloi, but in severe cases 
it IS red, with swollen veins, and sometimes cedematous In a case of ery- 
sipelas the redness began over the thyroid swelling and spread from theie 
The affected gland is tender on pressuie Subjective sensations are slight 
m mild cases, but in others there is, m addition to the symptoms mentioned, 
dyspnoea, fulness of the head, headache, di/iziness, even delirium Hoarse- 
ness IS sometimes present, due to an implication of the recurrent laryngeal 
nerve or an associated laryngotracheitis Epistaxis sometimes occurs 
According to the seat and extent of the swelling, there may be congestion or 
cyanosis of the face, enlargement of cervical veins, displacement of neigh- 
boring organs, and interference with the movement of the head and neck 
from pain in or pressure on the muscles Irritation of the sympathetic 
nerve may produce ptosis, miosis, or cessation of perspiiation Difficulty of 
swallowing may be so severe as to require artificial feeding The tempera- 
_ ture and pulse are usually only model ately affected, unless by the associated 
or primary disease 

Course and Outcome — Simple thyroiditis usually subsides m a few days 
or a week at most Relapses sometimes occur, or delayed resolution, so 
that the course may be several weeks or months, and the gland finally resume 
its original size Resolution may occur even when the swelling and local 
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and general symptoms have been most severe Suppuration occurs in a large 
proportion of severe cases In such cases the temperature is higher, chills 
may be repeated, redness and swelling become more pronounced, oedema 
or fluctuation develop in a circumscribed or diffuse form In such cases 
rupture may take place externall3' or into the trachea, oesophagus, or medias- 
tinum “Dissecting thyroiditis” sometimes occurs Gangrene is a rare 
result of thyroiditis, after extensive destruction healing may occur without 
loss of function Death sometimes occurs from thjToiditis, either from 
asphyxia from compression or from i upture, or from exhaustion due to severe 
infection 

Remote Effects — An important question for the future to solve is the rela- 
tion of thjTOiditis to myxoedema and Graves’ disease Remhnger has 
reported a case of acute myxcedema which may have had such an origin 
It IS well known that Graves’ disease often begins with s^TOptoms that suggest 
an acute thjToiditis or strumitis, and when we consider the mild symptoms 
of many cases of thyroiditis in acute infections it seems likely that not a few 
cases of so-called primary Graves’ disease may have had their origin in that 
way 

Diagnosis — This depends upon the recognition of the symptoms and the 
physical signs of the disease Congestion, hemorrhage, goitre, malignant 
disease, also sj^philis and tuberculosis, must be considered in the differential 
diagnosis Other tumors of the neck, perhaps aneurisms, may have to be 
excluded Congestion and hemorrhage can usually be distinguished by the 
absence of fever and general symptoms, and the local peculiarities Goitre 
espeeiallj’’ acute goitre, may be impossible to distinguish at first, but the 
history, the possibility of detecting an infection or intoxication, the endemic 
occuirence of goitie, will soon serve to make a correct diagnosis Riedel 
and Tailhefei have reported cases of chronic induration in which the differ- 
entiation from malignant disease w'as impossible In such cases excision 
should not be delayed, but the diagnosis should be based upon the results 
of the examination of the excised gland In all cases the course of the disease 
IS important to follow In all severe cases early and thorough use of the 
ex'ploring needle, ivith aspiration, under complete aseptic precautions, should 
be practised In one case of Breuer’s, although the process seemed simple, 
there w^as a staphylococcus abscess in the gland 

Prognosis — This must consider the near and remote outcome The 
former is usually in proportion to the severity of the clinical phenomena 
The latter cannot be determined m any case, but patients w'ho recover should 
be advised about the need of careful examinations whenever symptoms of 
any kind oceur in future 

Treatment In simple cases rest, mild diet, attention to the bowels and 
to other symptoms that may be present, and, locally’’, an ice-bag, usually’ 
sufBce Counterirritants, poultices, and massage should be avoided 
Antipy’retics are not indicated, but sahcydates can be used in pyogenic or 
rheumatic cases, quinine in malarial cases (w’lth parasites in the blood) 
Morphine or hypnotics may be advisable Suppurative cases should be 
treated surgically, by incision, with or without drainage, according to the 
condibon Aspiration should not be used for treatment in such eases 

ruberculosis —The occurrence of tuberculosis of the thywoid gland W’as 
ormerly considered rare, but since the investigations of Chian (1878) it 
iias been sliowm by many writers that m tuberculous individuals the thyroid 
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IS involved to a notable degree (Chian, 6 per cent , Fraenkel, 10 per cent , 
Hegar, 3 6 per cent in 1563 cases) 

The commonest form is miliary tuberculosis Tins occurs in all cases of 
general miliary tuberculosis, and also in other cases It affects a pait or 
all of the gland The latter is rarely enlarged Degeneiative or productive 
changes take place to a slight degree around the tubercles In the chronic 
fibroid induration of the thyroid, described by Roger and Gamier,^ in 
tuberculous subjects, tubercles and tubercle bacilli are not to be found as a 
rule The authors ascribe the sclerosis to a primary degeneration due to 
toxins carried by the blood 

Nodular tuberculosis is rarer than the miliary form, but much more 
important clinically It may with much reason be called struma tuber- 
culosa ^ In several cases, some of which are more than doubtful, the thy- 
roid seemed to be the primary seat of tuberculosis The thyroid is enlarged, 
usually causing a tumor externally This, from its hard, nodular character 
and its rapid growth, has often been mistaken for a malignant process In 
other cases the mass grows internally, sometimes causing compression and 
stenosis of the trachea On section, nodular tuberculosis of the thyroid 
shows tuberculous tissue in various stages Compression and interstitial 
inflammation of the neighboring gland occur in varying degrees Calci- 
fication sometimes occurs in the scleiotic connective tissue The caseation 
may be in small foci, or sometimes m large quantities (60 grams in a case of 
Schwarts) Bacilli are usually scanty, or may escape the most thorough 
search, even when the histological picture is typical In some cases the tuber- 
culosis grows in an old goitre 

On account of the impossibility of distinguishing the nodular form of 
tuberculosis, the grave suspicion of malignancy, and the possibility that if 
tuberculous the growth is primary or that it may break down and form large 
cavities, extirpation is alwavs indicated In case the gi owth causes tracheal 
stenosis, or jiressure on nerves, extirpation, of comse, should be done In 
some cases there are symptoms of Graves’ disease, as will be mentioned in 
the section on tliat disease 

Actinomycosis — Actmbmycosis of the thyroid has been observed 
Koehler^ saw a case in which a woman, aged twenty-five years, a dairy 
hand, had characteristic ulcerating actinomycosis foi nine months, pait 
of the time under treatment, before he did a radical operation followed by 
transplantation Symptoms of myxoedema began tliree months after the 
onset, and became pronounced, but subsided after the operation 

The proper ti eatment of such cases is surgical Potassium iodide may be 
used in addition, internally as well as in local or parenchymatous injections 

SjtphlllS — The recognition of syphilis of the thyioid is comparatively 
recent, the most authoritative woik being that of Engel-Reimers,'* who 
observed swelling of the thyroid in half the cases of recent infection Women 
were more frequently affected, in the proportion of 56 to 45 The swelling 
begins early,‘in the secondarv incubation stage or dui ing the period of second- 
ary rash It IS soft and painless Specific treatment has very little effect. 


^ Archives gen de Med , 1900, vol cKxxv, n s in, p 385 
^ Bruns, Bat ziir him Chir , 1893, x 
^ Berl khn Woch , 1894, p 927 

■* Jahrb der Hamhurgischen Slaatskrankenanstallei}, 1891—92, iii, 430 



TOXIC AND INFECTIOUS PROCESSES IN THE THYROID 397 


the swelling going down very slowly Mauriac, however, saw the enlarge- 
ment of early syphilis subside quickly m one case 

Gummata sometimes occur, especially in newborn, congenital syphilitics, 
m whom Birch-Hirschfeld found characteristic lesions from the size of millet 
seeds to that of peas In tertiary syphilis the process may involve the whole 
thyroid gland, and may be associated with symptoms of Graves’ disease 
(Demm^ or myxoedema (Koehler) As in tuberculosis of the thyroid, 
syphilis sometimes has a rapid growth, and may simulate malignant disease 
Pam or dyspnoea, from pressure on the trachea or the recurrent laryngeal 
nerves, may occur Perforation into the trachea has happened In a 
case reported by Clarke, an ulcerating gumma of the isthmus caused oedema 
of the glottis, requinng laryngotracheotomy Recovery followed 

Diagnosis — ^The diagnosis of svphilis of the thyroid presents no difficulty 
when there is a clear history or other evidences of the disease Late isolated 
lesions or congenital cases are much more difficult to recognize, and the 
foimer can usually not be diagnosed w'lthout histological examination 

Treatment — Specific treatment is of course to be used if a diagnosis or 
even probable diagnosis can be made, but time should not be lost before 
advising surgical treatment, m case there is not positive improvement 

EchinococctlS — Echinococcus of the thyroid is rare, even in countries 
where the disease is frequent in general ^ Infection usually takes place 
through the blood, but m one case (Meinert) it Avas supposed to be due to 
the licking of a wound in the patient’s neck by his dog Simple and multi- 
loculai cysts occur, with the secondary and degenerative changes common 
to echinococcus elsewhere 

Symptoms — ^The course is chronic The symptoms are slight at first, and 
the process resembles cystic goitre in its chief clinical features, and is usually 
so diagnosed Hydatid thrill is rarely observed Urticaria is frequently 
piesent when the cyst decreases m size Compression of the trachea may 
occur, as with other kinds of enlargement of the thyroid Suppuration and 
necrosis are not unusual O Ehrhardt reported a case of retrosternal echino- 
coccus cyst m which it was impossible to tell whether the infection began 
in the thyroid and grew dowm, or in the mediastinum, becoming adherent 
to the thyroid 

Diagnosis — ^The diagnosis is rarely possible without punctuie and exami- 
nation of the contents of the cyst 

Prognosis — The prognosis is unfavorable Perforation may occur at any 
time According to von Eiselsbeig, 4 out of 18 patients died, although the 
cysts were not larger than an orange 

Treatment —The treatment is operative, by extirpation or partial thyroid- 
ectomy Puncture wuth or without medication should never be used for 
therapeutic purposes in such cases 

Tumors.— Histologically, as w^ell as clinically, it is ahvays difficult, 
sometimes impossible, to distinguish the various forms of benign goitre from 
malignant neivgrowths This difficulty explains the fact that our knoivledge 
of the subject is very recent The real history of sarcoma of the thiToid 
began with the W'ork of Kaufmann, in 1879 Morf collected 40 cases m 
1S99, Lartigdu, 15 more in 1901, Ehrhardt,^* in 1902, raised the number to 

* Vitrac, Revue de chirurgiCj 1897 
^ Bcitruge zur klvu Chxv , BaBd xxxv 
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about 100, and at the same time collected the histones of about 150 cases of 
carcinoma Benign connective tissue neoplasms, fibroma and lipoma, 
are so rare as to be without clinical interest The “fibromas” described 
by Delore and Ricard were probably sarcomas 
All kinds of malignant thyroid tumors occur more frequently m goitrous 
regions and m persons with previous goities In Bern, Limacher found 
sarcoma 44 times and cancer 38 times m 7461 autopsies Chian, m 7700 
autopsies m Prague, found only 5 sarcomas and 11 cancers 

Both primary and secondary tumors occur, but the primary for ms chiefly 
concern us now Sarcoma of the thjToid occurs sometimes m early life, as 
it does m other legions, but there is an unusual tendency for it to occur late 
m the subjects of goitre, the sixth decade being most frequently concerned 
This unusual condition has been explained (Morf) by the atrophy of the 
parenchyma allowing the connective tissue to grow with unusual energy 
Cancer of the thyroid is most frequent between forty and sixty, but some- 
times occurs in early life Men are less frequently affected than women, 
as IS the case with simple goitre The real causes of thyroid neoplasms are 
unknown Traumatism and the toxins of infectious microbes (streptococci) 
have been alleged, but their relation must be slight 

All kinds of sarcoma have been observed, especially the round-celled and 
spindle-celled varieties Lymphosarcoma seems relatively rare Melano- 
sarcoma is also rare In one case E Fraenkel found it with geneial sarco- 
matosis and thought it primary, but this seems doubtful The spindle- 
celled forms are sometimes associated with bone formation (osteosarcoma), 
or the metastases of spindle-celled sarcoma may appear as epulis (Foerster, 
Pick) Angiosarcoma (perithelioma) oi endothelioma may produce alveolar 
or cavernous growths Diffuse sarcomatous degeneration of the thyroid has 
been described by several writers (Tornatelh, Weil, Bowlby, Sieveking) 
In general, such processes can be attributed to fusion of single nodules 
The combination of sarcoma and carcinoma of the thyroid is rare, but 
sarcoma of a goitrous gland sometimes produces the picture of sarco-adenoma 
or sarcocaremoma Saltykow' has reported sueh a case m which he believed 
the sarcoma was the original tumor, carcinomatous change then occurring, 
to produce not a mixed tumor, but two tumors, in an already goitrous gland 
A similar view has been advanced by Woelfler 

Carcinoma of the thyroid occurs m several forms, sometimes easy to dis- 
tinguish, but often not The most frequent is the medullary (alveolar, 
cylinder celled) carcinoma, m which alveoli of various sizes and shapes occur, 
with proliferation of epithelium The alveoli contain colloid material ' 
The stroma has the usual characteristics Sometimes cysts occur, and 
these are oceasionally papilhferous Congenital cystadenoma has been 
observed 

Adenocarcinoma of the thyroid sometimes produces histological appear- 
ances like those of medullary cancer, but more frequently it is adenomatous, 
having the type of adult or fetal thyroid tissue In the Jatter case there are 
solid strands of epithelial cells m which neither follicular structure nor colloid 
are present The connective tissue contains few nuclei , the bloodvessels are 
usually abundant Sometimes the newgrowth is circumscribed, sometimes 
it resembles a local or diffuse hjqiertrophy of normal gland tissue The 


* Centralbl f allg Patliologie und •path Anal , 1905, p 547 
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pathological features of these growths are of great interest, and have engaged 
the attention of many investigators, notably Cohnheim, Woelfler, Neumann, 
M B Schmidt, and others The clinical features are also of great interest, 
and will be mentioned later 

Scirrhn^ of the thyroid is very rare It has occurred in young patients 
(twenty-six: years in a case of Billroth’s) Like adenocarcinoma, it may 
exist without enlargement of the gland, the central part being made up of 
dense scar tissue, the peripheral growth scanty Squamous ceiled carci- 
noma of the thyroid is so rare as to have no clinical interest 

Malignant tumors of the thyroid usually produce enlargement, which 
may be slight or may equal the size of an adult head The right lobe is 
affected oftener than the left The enlargement is smooth or lobulated, 
usually firm or hard, sometimes soft It may be cystic and fluctuating, 
or vascular, and -in the latter case, pulsating It is usually translucent and 
glossy on section, sometimes granular, sometimes, m cancer, distinctly 
alveolar The color is yellow or yellowish red 

Besides the regionary involvement, metaatasxs of thyroid tumors is very 
important It may occur befoie local invasion, and in some cases causes all 
the discoverable clinical features It takes place by the veins or lymphatics, 
or both, but m cancer, venous metastasis is relatively common, owing doubt- 
less to the vascularity of the gland The relatively slight participation of 
the lymphatics has been explained by the resistance of the capsule How- 
ever, carcinoma of the thjTOid produces lymph gland involvement in about 
one-third of the cases, sarcoma m about one-sixth The organs most affected 
by metastasis are the lungs and bones, less frequently the liver, kidneys, and 
pleura Of the bones, the skull, inferior maxilla, and sternum are most 
often affected, the long bones of the extremities, and the pelvis next No 
satisfactory explanation for the peculiarities of thyroid metastasis has been 
given The metastases of thyroid cancer are also remarkable for their his- 
tological peculiarities Thus, a carcinoma may have metastases containing 
normal looking thyroid tissue (also containing iodine) 

Symptoms — Both sarcoma and cancer of the thyroid may remain within 
the capsule for relatively long periods, causing symptoms hkedhosexif^ortre, 
or, if rapid, those of thyroiditis or strumitis The skin may long remain free 
from adhesion 

After invasion through the capsule or metastasis has occurred, the symp- 
toms depend upon the direction taken and the seat of the metastasis more 
than upon the variety of tumor Difficulty in swallowing from pressure 
upon or growth into the oesophagus sometimes occuis before dvspnced, 
11 Inch may be due to pressure upon the trachea or involvement of nerves 
Sometimes the tumor fails to follow the trachea in swallowing Erosion into 
the oesophagus, larynx, or trachea may occur Congestion of the veins 
in the neck is frequent, and malignant thrombosis sometimes occurs in such 
icssels Bruns suggested removal of these for diagnosis The proposal 
is all the more useful because, as Hahn has shown, thrombosis is rare in 
these vessels in simple goitre Hahn and also A Erlanger were able 
to demonstrate its value m cases of sarcoma (Edema of the face and neck 
sometimes occurs Hoarseness occurs from the implication of the laryngeal 
or tracheal mucosa, or from implication of nerves Sometimes malignant 
legetations form inside the trachea, and maj lead to a diagnosis (trache- 
oscopy) Perforation and ulceration of the skin are rare Pressure on 
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the nerves usually occurs relatively late, and may cause increase of dysp- 
noea and cough without expectoration If the sympathetic is affected, 
there may be slight exophthalmos, miosis, loss of pupil reaction, and taclp- 
eardia Paralysis of the arm has oceurred Pam in the occiput, ear, and 
shoulder sometimes comes on early The course of sarcoma of the thyroid 
IS usually short — ^from a few weeks to a year and a half, one year heino- the 
average duration In medullary cancer the course is even shorter'^ In 
adenocaicinoma it may be very slow 

Among the complicatwns may be mentioned especially perforation, necro- 
sis, or hemorrhage from the larynx or trachea Woelfler saw a case of sar- 
coma in which malignant thrombi extended doivn the large veins as far as 
the auricle In a case of cancer reported by Hellandall, tlie growth eroded 
the sternum, caused thrombosis of the intrathoracic veins, and finally death 
by rupture of varicose veins m the oesophagus Sohs-Cohen reported a case 
in which implication of the right sympathetic nerve caused unilateral 
spasm of the laryngeal muscles Later, the nerves of the opposite side 
became affected Death followed from pneumonia Tillaux has reported 
a case in which sarcoma of the thyroid was associated with symptoms of 
Giaves’ disease The growth was removed and recoveiy followed, but 
death occurred later from metastases in the lungs If the iihole gland is 
involved m the newgrowth, myaoedema may develop, but its symptoms aie 
less often noted than might be expected This may be due to the fact that 
in the cancerous goitre secretion sometimes continues Remittent fever is 
not uncommon in the later stages of carcinoma of the thjToid Cachexia 
IS often absent 

Adenocarcinoma, also called njahgnant adenoma of the thyroid, or aden- 
oma destruens, differs in many respects from other thyroid tumors The 
gland may not be enlarged, or it may be the seat of a long-standing goitre, 
without recent increase of size, and without local symptoms Metastasis 
may be the first evidence of the process, and especially metastasis in bone, 
sometimes producing solitary tumors of large size, sometimes multiple 
tumors The bones chiefly involved are the parietal, lower jaw, sternum, 
pelvis, and humerus The tumor in the bone may grow very sloivly, lasting 
SIX or eight years Spontaneous fracture is likely to occur Bony union 
sometimes occurs, but the iVTiter saw a case in which there was no tendency 
to that or to the formation of osteophytes Oderfeld and Stemhaus report 
a case that illustrates the course of the disease, and makes doubtful the belief 
m metastasis of normal thyroid or transplantation from normal thyroid 
which has been widely held In their case tumors occurred m the cranium, 
with the structure of normal thyroid As the gland itself felt normal, the 
tumors were considered the results of a sort of transplantation A year 
later death occuired from other metastases, and a small encapsulated nodule 
was then found m the thyroid, evidently the primary tumor, although it 
had normal thyroid structure The metastases do not always resemble 
normal thyroid or adenoma, but may be distinctly carcinomatous, or some 
of them may be adenomatous, otheis medullary carcinoma In this respect 
thjuoid adenoma resembles adenoma of the liver 

Metastases of thjTOid cancers may not only repeat the structure of normal 
thyroid, but they may even be capable of carrying on the same function R 
IS even possible for cyhnder-celled cancer of the thyroid to produce colloid 
and compensate for the loss of the thyroid aftei extirpation Von Eiselsberg 
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reported an instructive case of tins kind A goitre was removed in 1SS6, 
symptoms of cachexia appeared, but improved distinctly with the appearance 
of a tumor in the sternum two years later Four years afterward pressure 
symptoms made it necessary to remove the sternum and tumor, which 
was soon followed by tetany and later by cachexia (The tetany has been 
explained in this case by accidental removal of an hypertrophied parathyroid 
gland ) The tetany slowly improved, but cachexia again appeared, and was 
not lessened by the growth of a tumor in the scapula Death occurred in 
1895 from marasmus The sternal tumor was a cylinder-celled carcinoma 
with colloid Von Eiselsberg re 3 ects the idea that the carcinoma developed 
m a vicarious thjToid, although admitting the sternal tumor may not have 
been always of the same tjpe 

Diagnosis — ^The diagnosis of mahgnant disease of the thyroid is sometimes 
comparatively easy, as in case of rapid growth of a normal or, still more 
important, a goitrous thjaoid, without symptoms of inflammation, but with 
involvement of skin or lymph glands or adhesion (not merely pressme on) 
to the oesophagus or trachea Acute goitre sometimes closely simulates 
malignant disease The ivriter reported a case in which a diagnosis of 
malignancy was made m a large indurated and rapidly growing goitre in a 
man aged sixty-six years The subsequent course disproved malignancy 
Such cases are always suspicious Metastases add to the probability and 
usually contra-indicate radical treatment The exploring trocar has been 
used to remove bits of tissue from the thyroid for examination This is an 
uncertain method, and should not be used 

The probability of thyroid tumor should be considered m all cases of bone 
tumor, and if there is an old goitre, the probability is more lll^.ely to be correct 
than that of primary sarcoma 

Prognosis — The prognosis is bad on the whole 

Treatment — The treatment is purely surgical If there is no evidence 
of metastasis, a radical operation should be made with transplantation or 
thyroid feeding In some inoperable cases palliative treatment (trache- 
otomy) IS indicated 


GOITRE 

Synonyms. — Struma, guttur tumidum sen turgidum (Latin), broncho- 
cele, thyrophyma, thyrophraxia, Derbyshire neck, Nithsdale neck, Kropf, 
Blaehhals (German), Goitre, grosse gorge, gros cou (French), gozzo 
(Italian), papera (Spanish) 

Defimtion, — In general, any morbid enlargement of the thyroid gland, 
but moie strictly, as in this section, a chronic enlargement of the thj'roid 
gland of unknon n cause, with variable anatomical features, occurring as an 
endemic, epidemic, or sporadic disease 

The synonyms illustrate some of the views regarding the nature of the 
disease “Struma” {^imo, to spread) and “goitre” (Latin, guttm , the throat) 
were applied indifferently for a long time to i arious swellings m the neck 
In some countries these were chiefly tuberculous lymphatic glands, in others 
tinroid tumors In England the former usage prevailed down to a \ery 
recent time In Germany “struma” became the technical term for goitre 
It i\ as so used in the Alps at least as early as the sixteenth century Medical 
uriters, such as Fabricius Hildanus, took it up, and m 1789 Kortum gave 

% OL M — ^26 ° 
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it a foimal place m German medical literature “ Broncliocele,” a veiy 
old term, indicates the belief that some goitres were due to hernial processes 
or air in the tissue of the thyroid gland, an idea held as late as the end 
of the eighteenth century (Fod6i6) Theoretically, we sepaiate certain 
thyroid enlargements from the great group of goitres In some cases as 
malignant disease or inflammation, this is justified, but there are diagnostic 
difficulties that make such efforts imperfect m practice 

History. — ^The endemic occurrence of goitre has long been known 
Pliny, Vitruvius, and other Roman writers mentioned it, and Juvenal used 
it m a rhetorical passage "No one wonders at goitre among the Alps” 
(13th satire, 162) In the middle ages goitre was looked upon as a punish- 
ment for blasphemy, and the innocent, just as miraculously, were relieved 
of then thyroid stiumas, as well as those of the lymphatic glands, by the loyal 
touch Mai CO Polo saw goitre in Central Asia Paracelsus (1616) described 
it m the region of Salzburg, an important focus to this day, and made the 
first positive statements regarding cretinism and its relation to endemic 
goitre In the next hvo centuries many eminent writers busied themselves 
with the study of the disease m various countries, but especially m the 
Alps and other mountamous regions In 1789 appeared the important work 
of Malacarne, based on studies in the Valley of Aosta, and soon after it 
(1792 and 1800) the more influential treatises of Fodere In a work of this 
kind it IS impossible to describe in full the histone development of so prolific 
a subject as goitre, and only a brief mention is given of the more important 
landmarks 

In 1810 Hausleutner settled the question as to whether the disease was 
m the connective tissue or the gland proper Anatomical and embryological 
investigations were begun by Friedrich Meckel (1802), and continued by 
Huschke, Remak, His, Dohrn, W Mueller, Koelliker, Woelfler, and many 
others In 1820 Comdet announced the treatment with iodine, long used in 
other forms, and so began an extensive discussion on lodism and thyroidism 
that became still more pressing after the discovery of iodine m the thyroid 
gland by Baumann and the further chemical studies of Roos, Oswald, 
A Kocher, and others Schiff, in 1856, demonstrated that the thyroid 
gland was essential to life, and that it produced a substance necessary to 
the well being of the organism This prepared the uay for tire observations 
and experiments of Langendorff, Huerthle, Horsley, and many latei investi- 
gators The early surgery of the thyroid was experimental, although it was 
not so realized until the discoiery, by Kocher, of opeiatne myxoedema, 
which served to stimulate further research Finally, the names of Lebert, 
whose monograph (1862) was of great value, of Virchow (1863), who put 
the anatomical classification of goitre on a scientific basis, and of Hirsch, 
whose V ork on the historical and geographical relations of goitre will ever 
remain a classic, should be mentioned 

Geographical Distribution — Goitre occurs as an endemic, epidemic, 
or sporadic disease Sporadic cases may occur anyuRere Epidemics of 
goitre have often been observed, usually of small extent, of short duration, 
and m goitie regions In strong contrast there are places where goitre is 
never absent and u heie it often exists in a large proportion of the inhabitants, 
m low er animals as v ell as m human beings 

The classic home of endemic goitre is in the Swiss Alps, and there it can 
most easily be studied at the present day It is not uniformly distributed 
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e\en (liere In Piedmont it soinctimci) affects more than <wo out of {hiee 
of the inhabitants In Canton Wallis, in the ^ alleys of the Rhone and its 
tiibutaries, and m the city of Bern it is also \ cry prevalent, although tlm lig- 
111 es furnished to Kochei, SO to 90 per cent among school ehildicn in Bern, 
are doubtless too high In Tyrol, Slyria, the Caip.ithian and other moun- 
tainous parts of Austria the disease is common In the mountains of Germany 
theie are many foci. In France, the Alpine depaifmcnfs, the Vosges, 
Ceiennes, Pyrenees, and the high eentral plateau aie affected In Spam, 
the 1 alleys of the PjTcnces, Asturia, and Galieia furnish foci Siicdcn, 
Norway, Finland, and the Baltic proMiices haic a few cndemie centres In 
England, besides the traditional seat in Derb> shire, Sussex and Hampshire 
are affected The mountains of iVsia, Japan, and man^ of the Asiatic islands 
li.axe numerous centres Africa has foci in ‘Vbjssinia, and there are some 
in the Azores and riladagascar The early cxjilorei s of North America found 
It among the Indians, as hlunson has in more recent times, and in Esquimos 
The region of the Great Lakes (Osier, Dock, Adami) show s considerable 
numbers In IMexico and the mountains of South America it is not rare 

The absolute number of goitre subjects m countries with endemics of 
se\erc degree is of great social and economic import.ince In France, hla>et 
(1900) estimates tlie number as 400,000. In all the Central Eiirojie.in 
countries many recruits aic lost to the military ser\ice on actoimf of goitre 
In Sw'itzerland there were 12,277 in fifteen joars, according to Ewald 
In France 1200 recruits annually h.a\c been exempt, out of a total of 300,000 
men The drain on the country is better expressed b^ the number of ciclins 
In Cislcithan Austria there w ere, m 1SS3, a total of 12,S1 5, or 71 ]icr 100,000, 
in one district m Styna, a proportion of 1011 to 100,000. In Piedmont, 
Lombardy, and Venetia there weie, in 1883, 12,882 cictiiis in a population 
of 9,565,038 

In the foci in the United States and Canada the goilies are, as a rule, not 
large, and cretinism is rare Adaim speaks of French Canadian xillages m 
which scarcely a family is to be found that has not one oi more goitrous 
members The w riter found 2 to 3 per thousand of w cll-inarkcd c.ises in 
an extensne investigation, and 10 per cent m young women, in a personal 
examination, most of them of small si/e Munson found from 1 23 to 2.30 
per cent among Indians 

Etiology —Whether sporadic, epidemic, oi endemic, the cause of goitie 
IS unknowm Of the numerous factois supiioscd to be effective, many, such 
as glacier w'atei , have been abandoned Others may assist m the piodiu tion 
of goitre in regions strongly affected by the disease Most of oiii know ledge 
IS derived from studies in such localities, and it is moic difficult to explaui 
sporadic cases than those which occur in groups 

Age —Goitre is rarely congenital, and wdicn it is, it can usually but not 
ahvays be discovered that the paients are goitrous oi lue in a goitre region 
Congenital goitre is very laie in non-goitious districts In SwitzeHand 
Demme found 37 cases to 042 of acquired goitie Ilypci plastic, cjstic, 
and mixed goities occui congenitally They sometimes cause difficulty in 
conhnement Acquiied goitre occuis most licqueiitlyin childhood, beloie 
or about pubeity The tendency diminishes altei the tw'ciitieth ycai, and 
cases rarely begin aftei foity, but a goitre acquired in cailiei life mav 
continue to grow, or may enlarge suddenly in later life, even at an athancecl 
age Acquired goitre occuis at all ages The incidence (pei 1000 of 
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population) dt vdiious periods is well shown by the analysis of Bucher, 
from statistics of Baillarger (13,090 cases) 


Age 

0 to 10 
II to 20 
21 to 30 
31 to 40 
41 to 50 
51 to 60 
61 to 70 
71 to 80 


Mates Pcmalcs 
IS 2 2 
7 9 11 5 

12 6 15 4 

11 6 24 6 

14 0 30 4 

12 2 29 0 

12 3 27 4 

6 2 19 9 


Sex — Women have goitre more frequently than men The proportion 
vanes up to six or eight to one, the numbers being more nearly equal m severe 
endemic foci Some of the reasons given for the difference are unsatisfactory, 
such as the carrying of burdens upon the head, or occupations that keep 
the head bent fon\'ard, as in lace-making It is more probable that some 
preponderance is due to the relation of the sexual organs and the thyroid 
and the congestion due to menstruation and pregnancy, possibly even sexual 
intercourse The last, according to tradition, influences the circulation of 
the thyroid In affected regions goitres frequently increase rapidly in size 
during pregnancy, and especially in confinement, going down rapidly m 
the days immediately following Lactation has m general no effect, though 
Niemeyer attributed some goitres to prolonged lactation Lange made some 
interesting observations on goitres m pregnancy m a goitre-free district He 
thinks there is a relation between enlargement of the thyroid and the renal 
affection of pregnancy, so that one excludes the other A point of interest 
is the fact that lodothyrin has a good effect on the renal affection Lange’s 
observations on cats make it doubtful whether the parathyroids are not more 
concerned than the thyroids An increase in the size of goitres at the 
climacteric has been asserted, but is probably rare Freund believed that 
various affections of the uterus, such as fibroma and parametritis, caused 
thyroid enlargement 

That congestion, whether due to irritation of the sexual sphere or to me- 
chanical obstruction, is of some importance can hardly be doubted There 
IS a ^vldesp^ead tradition that carrying loads on the head, especially if com- 
bined with the wearing of a tight collar, favors the development of goitres 

Infectious diseases, such as scarlet fever, are sometimes followed by goitre, 
but it cannot be supposed that the causes of any of the well-known infectious 
diseases produce many cases of goitre, and the same may be said of ordinary 
traumatisms, sometimes mentioned 

It IS not necessary to discuss in detail the possibility of telluric, climatic, 
orographic, or hydrographic causes for goitre The disease, in its endemic 
form especially, occurs in every latitude, at every altitude where people live, 
m various climates, on high mountains, in deep valleys, on plains at various 
elevations Although the seashore is almost wholly exempt, Duncan 
(1905) reports as many as 20 per 1000 cases in the municipality of Macabebe, 
near Manila Bay, only a few feet above the level of the sea At the same 
time the relation of goitre to locality has been noted always and in every 
place where the disease is endemic Not only are the localities encumsenbed 
(though not always small), but besides the natives, who become affected to 
a high degree, others who enter and live in such regions frequently acquire 
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the disease, while they, as well as natives, on removing to non-goitrous 
localities, often lecover These conditions apply not only to human beings, 
but to domesticated and wild animals as ivcll Epidemics of goiti c illustrate 
the local influence They occur in goitre regions, especially m garrisons or 
schools, they affect large proportions of those living together, but do not 
spread among people In mg near but not in the same area 

The facts mat ha\ c been mentioned make it certain the cause must exist 
m the soil, w’ater, or air As regards soil, w'c owe to Bucher an interesting 
study of the geological relations of goibc He finds that endemic goitre 
occurs over marine deposits of the paleozoic, triassie, and tci tiar} formations, 
not 01 er eruptne rocks or the sedinieiitari formations of the Jurassic oi chalk 
seas, or over fresh water alluMUin ICochcr parth confirmed Birchcr’s 
observations, but believed important exceptions occur Johannessen has 
found the conditions in Norway (with a small nuinber of cases) practicall> 
as Bircher describes them, and Berry has done the same in England The 
geological relations of goitre deserve wide stud}, in winch not onh the super- 
ficial features, but the exact stratigraphic relations, should be made clear. 
Even wdien that is done, it remains to be learned whether the rock as such, 
or some chemical or organic pccuharit> of the soil, is reall} concerned 

That the cause of goitre is ingested with drinking water is a \cry old belief 
Vitrmius and Pliny mentioned goitre wells, and we find the latter mentioned 
again from the sixteenth century on Alungo Park is said to have found the 
belief in Africa, and Gage found a similar one in the West Indies in the son cn- 
teenth century Recruits who wish to escape military sercicc acquire goitre 
by drinking the w’ater of such wells, on the other hand, families in goitre 
neighborhoods wdio drink only rain w'atcr have been known to escajie, also 
others who drank no water, but only wine Goitic streams or wells ma} 
also lose their qualities Some rncis produce goitre at certain points, but 
not at others Sometimes a w atcr, jircviously safe, acquires goitrc-pi oducing 
qualities In several places in Italy and Switzerland whole goitre districts 
have been much improved by the introduction of water from a non-goitroiis 
region Bircher shows how', in the Commune of Rupperswy], the intro- 
duction of w ater from a non-goitrous region in 1SS4 w’as follow ed by a gradual 
drop in the proportion of goitrous school children from 59 percent m 1SS5 to 
11 per cent in 1895 

The study of the possible causative agent m the w'ater reveals many facts 
of interest, but docs not as yet permit positive conclusions Vaiious mineial 
constituents have been found — iron, lime, magnesia — and, interesting in 
view of the relations of iodine to the thyroid, a smaller proportion of iodine 
than in the waters of non-goitrous regions R6pin has found a high degi ce of 
radio-activity m the goitre w'aters of the Swuss Alps, due to radio-thorium ‘ 

Many authors have assigned goitre to the infectious diseases befoie the 
causes of the latter were actually recognized Miasmata w'Cie assumed 
by many authors, but these have no more certain foundation, so fai ns ex- 
ammations of the water are concerned, than the “malaria des montafrnes” 
of Gambetta “ 

In the development of microbiology the w'ater of goitrous regions has le- 
vealed, as does that of other places, various algas and bacteria, but although 
many ot these have been ex-peiimented W'lth, none produced goitic, although 

* La Se7n mid , 1908, p 52G 
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the drinking of the same water has sometimes been followed by goitre m 
dogs and horses It has been thought that the boiling of water lessens 
or checks the tendency to goitre, and the ^^Tlter has seen the sequence m a 
number of instances of goitre m young people 
While many facts suggest a living agent as the cause of goitre, the condi- 
tions are by no means as cleai as might be imagined Adamd has pointed 
out some of the difficulties "If there be infection, it must be of remarkable 
character, for m the first place the condition only shows itself m the majority 
of cases from the age of eight onward, and in the second place, if the individual 
be removed from a goitrous region sufficiently soon after the development 
of the disease, and before chronic and cystic changes have ensued m the 
gland, the tendency is for the enlargement to disappear In other words, 
the infection, if present, must depend on local conditions, and does not tend 
to be progiessive or self-propagating We have, that is to say, to recognize 
a novel form of latent infection, if I may so term it, or have to suppose that 
so long as the individual remains m a goitrous region infection continues, and 
that the goitie is an indication of an imperfect neutralization of the geims 
and their products, once the individual leaves the region, there being no 
longer infection, the destruction of the germs is complete and the thyroid 
eventually i etui ns to a condition of equilibrium ” 

Pathology — The alteration of the thyroid in goitre is either diffuse or 
partial The simplest form anatomically is that seen m mild endemic cases 
In these there is a hyperplasia or numerical hypertrophy of the glandular 
tissue, usually with an increase of the colloid and a proportionate hyper- 
plasia of the connective tissue and bloodvessels 
Many of the follicles resemble those m the developing thyroid These 
may be few or many, in circumscribed areas or diffuse In tlie former case 
it IS difficult or impossible to differentiate between adenoma and hyperplasia 
According to Virchow the hyperplasia begins in the epithelium of the 
normal follicles, Woelfier and Billroth derived it from the mterfolhcular 
embryonic tissue, but Hitzig’s investigations confirm the earlier view Ac- 
cording to von Burckhardt, the so-called external capsule of the goitre, when 
piesent, is due to inflammatory processes m the perithyroid connective tissue 
The internal capsule, derived from the membrana propria, is characterized 
by the number of its bloodvessels 

If the hypertrophy produces the gross and microscopic picture of an 
enlarged but normal thyroid, it is spoken of as a "parenchymatous” goitre 
Such a goitre rarely reaches considerable size A notable enlargement is 
almost always associated with an increase of the colloid m the follicles 
As this progresses, the epithelial cells become shorter or even flat, the walls 
of the follicles become thinned, and may even disappear Sometimes thin 
partitions can be made out in what seem at first glance to be large colloid 
areas Proliferation goes on m the follicular epithelium, and both the size 
of the gland and the histological picture become more abnormal Some 
follicles aie very large, others of normal size, there are younger ones, as 
shown by the size and the appearance of the cells, in variable numbers 
Such goitres are spoken of as "colloid ” 

The term "vasculai goitre” is often given to growths in whieh the blood- 
vessels are disproportionately large and abundant Such a condition is 

e 

‘ Montreal Medical Journal, 1900, xxi\, 1 
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seen often in the goitres of Gra\es’ disease, but m tins the lasculai enlarge- 
ment IS peculiai In oulinaiy endenne goitres general \ascui.ir enlaigc- 
ment is not inaiked, but in some cases tlicic aic local conditions tliat^iiariant 
the tciins "struma lasculosa,” “stuinia aneuiismatica,” and stiuina 
vaiicosa ” In iiiaiiv cases of goitii', as also in malignant disease and cicn 
111 the 1101 mal tlpioid, thcie is a maikcd tendency to degeneration m the 
bloodiessels, Mitli cndaitcritis, livdinc change, and calcification These 
alterations have been niiestigated by Joics, Budde, and laiiiei Thc\ aie 
not neccssai lb pait of a general aiteiiosclerotic process Inflammatory 
changes, on the otliei hand, aie i iic 

In some eaiher accounts of goitre amyloid degeneration nas assigned a 
pait It, as Mcll as hyaline change, occurs, but raicly plays an important 
pait in the cnlaigemciit Calcification and e%cii ossification (Laickc‘) 
occur m the fibrous tissues of goities In all goitres laiious changes are 
likely to occur by i\ Inch the si/e and condition of the gland iiecome inatcriallv 
alteied These changes are cliiefb dcgenciatne, or the results of jirocesses 
subsequent to degcnciation of sin ions kinds The most impoitaiit aie 
colloid and h} aline degeiiciation, calcification, licmoiihage, necrosis, and 
cist formation 

True cysts aic laie, and occur fiom the piogicssuc dilatation of follicles, 
or the coalescence of scicral follicles from atropln of then nails If recent, 
such cysts aic lined by epithelium, but that is absent in old and degenerated 
cysts P.ipilloniatous growths are not uncomnioii in such cases The 
caMties contain colloid in didciciit degrees of conceiiliatioii, often mi\cd 
wnth blood cells and cholcsteini False c\sts ociui fiom the rupture oi 
neciosis of the glandular or iiitcistitial tissue, witli oi without licmorrhage, 
follow^ed by ciiaiige in the suiioundiiig tissue «is well as in the contents of 
the ca\ ity 

The hemorihagic cysts hase been well dcsciibcd by W I Biadley ' lie 
shows that the contents of hcmoiihagic cysts always indicate thou oiigin 
In leccnt cases, oi when the walls are thin, thcie is e\idcnce of recent liemoi- 
rhage When the walls arc tinck, oi calcaicous, the fluid is usually stiaw- 
coloied The walls of the cysts .nc fibious, partly of new foimation They 
sometimes contain .itiopliiccl icmains of gland tissue, as if theic had been 
compression of the sunounding thyioid tissue, but they aie not lined with 
epithelium The contents consist of a thin, w atery, glaiiy , or i iscid fluid of 
pale yellow to purple coloi , contanniig pigment granules, leiikocvtcs, or largoi 
cells filled with coarse, highly rcfiactmg gianiilcs and cholcslenn Bradley 
ascribes the Iiemonhages, whether old oi iccent, single or iccuiimg, to inp- 
ture by traumatism or stiaiii The degenerations of bloodicsscls in the 
goitrous thyroid make the suggestion leiy jnobable 

Pibious goitres, so-called, arc the icsiiUs of chiomc dcgenciatne and 
inflammatory processes, sometimes nodiilai, laicly difhise Calcification 
IS not uncommon m these Ilcinoiihagc is i aie Neciosis sometimes occiiis 
Hyaline degeneration of the conncctnc tissue can piodiice the adenoma 
myxomatosum of 'Woelflei 

In long-standing goities many or all of the changes described aie piesent 
in various piopoitions and various stages of giow'th or degeneiation 

Symptoms —Onset— Goities aie spoken of ns acute oi chiomc The 
former develop within a few houis, days, oi weeks The “sumuiei goities 

^ J oumal of Experimuilal Mcdicmc, 1896, i, 401 
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of visitors m goitre regions,” epidemic goitres, and some rare vascular 
goitres are of this kind They often subside as quickly as they form 
Chronic goitres grow slowly, but sometimes with great and rapid variations 
A sudden enlargement in a chronic goitre is suggestive of hemorrhage or 
malignant change 

Goitres may be important clinically either by reason of their size or by 
causing symptoms that have no constant relation to size, but depend on the 
anatomical relations of the growth The enlargement may affect the whole 
gland or one (unilateral) or both (bilateral) lobes, or the isthmus (median). 
The right lobe is affected oftener than the left, possibly from the relation 
of the vems on that side The pyramid, the lateral horns, as well as 
aberrant or accessory thyroid tissue may also be involved, alone or with other 
parts 

Size — Sometimes the enlargement is very slight In fact, from the range 
of size of the normal thyioid, it is evident that the gland may be pathologically 
enlarged and still be below the average size In cases without signs ot deep 
growth it is customary to consider as enlarged any thyroid that, in a neck of 
average figure, causes an appearance of swelling Many cases of this 
kind are not true goitres, but depend upon temporary congestion They 
are without symptoms or even cosmetic importance, or rather they add to 
the beauty of the neck However, there are clinical reasons for classing 
such processes as goitres unless the history and couise show them to be 
othervuse The term “thyrocele” has no advantage as a designation for 
such enlargements The goitres of ordinary classification are usually from 
twice to four or five times the size of the normal organ or part, but may 
attain enormous dimensions, hanging down over the clavicles or chest, even 
to the waist or thighs 

Small goities are often unnoticed by patients In some a tight collar 
may call attention to one, or it may be revealed by a sudden increase in size 
The latter can often be traced to a definite cause, such as strain (confine- 
ment), trauma, an infectious disease, or an inflammatory or neoplastic altera- 
tion 

The skin over a goitie is sometimes of normal appearance, sometimes it 
IS led, especially if the collar is too tight, or shows dilated vems under it 
Cyanosis is rare The shape of the swelling vanes with the seat and the 
presence or absence of cysts or other localized processes The mass mo\es 
with the larynx and trachea in swallowing The consistency varies from 
a soft or soft nodular to a fibrous or bony hardness Thrills and murmurs 
are very unusual even m acute goitres without symptoms of Graves’ disease, 
in connection with which they will be described 

Aberrant Goitres — Besides goitres occupying or springing from the usual 
position of the thyroid gland and growing forward, there are others of great 
clinical importance Sometimes these develop in accessory thyroid tissue, 
and are then spoken of as accessory goitres Often it is impossible to deter- 
mine whether an aberrant goitre is a true isolated accessory one or whether 
it IS united with the gland by thyroid tissue (false accessory goitre) or by 
connective tissue (“allnrter Kropf” of the Germans) 

Aberrant goitres may occur m any position where thyroid tissue grows 
normally, or in other localities as the result of accidental conditions, such 
as the weiglff of the enlarged mass Various classifications have been given, 
such as an embryonic one by Woelfler, a regional one by Madelung, and 



GOITRE 


409 


\anous clinical ones In many cases, such as the subinaMllar) goitres, 
the conditions aie purely surgical and need not be consideicd in detail here 
Certain \arieties are important on account of the symptoms they produce 
This IS especially true ot lingual, retrovisceral, substeinal, or intrathoracic 
(goitre en dedans, goitre plongeant), and intralaryngeal or mtratiachcal 
goitres Wandering goitre and thyroptosis (A Koclier) arc interesting 
varieties related clinically to intrathoracic goitre Aberrant goitre is especially 
important \\ hen there is no goitre m the usual position. On the other hand, 
if it IS possible to determine the absence of a lobe or of the isthmus of the 
thyroid m the usual position, the symptoms may be readily explained by 
assuming the existence of an aberrant goitre 

Intralaryngeal and intratracheal goitres are ehiefly interesting to the 
laryngologist They oceui uitli or without external goitre, as round or 
cylindrical sessile tumors, rising from vaiious parts, from the posterior wall 
of the larynx to the origin of the bronchi The mucosa is usually intact and 
smooth over the tumor, but in one case an exudate raised the suspicion of 
ulcer Meerwem saw one associated with tuberculosis It is generally 
beiieied such growths are due to embryonic remains, but Paltauf thinks 
they grow through the wall, and m this he is supjiortcd by Bruns. The 
duration of the disease is from a few' w'ceks to fifteen years Women ha\ c 
been found to have such giowths four limes as often as men The age 
1 aries from fifteen to forty years The histological x ai icty of the grow th is 
most often the colloid goitre The subjects e symptoms arc those of 
gradually increasing dyspnoea Laryngoscopic examination alone tan proxe 
the existence of the tumor Bruns used thyroid extract as a dilferential 
diagnostic measure 

Symptoms Due to Pressure — Ucspiraiouj — The pressure symptoms of 
goitre may be classified according to the organs mvohed One of tlie fust 
of these is the trachea Tlie trachea may be flattened by the enlargement of 
one lobe, most dangerous being the anteroposterior flattening fiom jiress- 
ure of an enlarged isthmus, or by enlargement of both lobes (sabre-sheath 
trachea), or narrow'cd by circular compression The last is raic The 
most serious obstruction is caused by substernal goitie Kinking from a 
sudden enlargement is a dangerous condition Whth any of the vaiicties 
of pressure, changes occur m the trachea and larynx — congestion of the 
mucosa, later hypertrophy, wdiich may be especially marked on the \ocal 
coids , atrophy of the fibrous or cartilaginous tissues of the trachea (Woelflci ), 
01 eien softening Tracheal and bronchial catarrhs develop m time, also 
emjihysema The symptoms from these changes are dyspnoea, especially 
on exertion, and a more or less marked stridor or cough These symptoms 
I ary much m intensity in different cases 

Besides the chronic obstruction there is an acute one, not always associ- 
ated w'lth chronic obstruction, due to pressure on the recunent ncivos, often 
spoken of as ‘goitre asthma” It often occurs at night, w’lthout pieiious 
symptoms, with intense subjective and objective dyspnoea This may 
subside, to be repeated again and again, oi may produce so-called “goitie 
death More or less pressure on the recuirent nerves occurs m about fO 
per cent of cases of goitre (Woelflei), but the condition is not always severe 
enough to alter the loice If theie is maiked piessuie on one recunent 
nerve the condition is dangerous, more so if both aie affected . In some 
cases laryngospasm occurs in certain positions of the body. 
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Naves — The vagus is rarely involved m simple goitre The sympa- 
thetic IS also only rarely affected, but it may occur, with alterations of tlie 
pupils, of sweat secretion, and color and temperature of the face The hypo- 
glossal neive is rarely affected, but is sometimes injured m operations, pro- 
ducing paralysis of the tongue From piessure on the spinal accessory 
nerve spasm of the trapezius and sternocleidomastoid may oceur 

(Esophagus — Difficulty m swalloAving is not frequent m benign goitre, 
but can occur from ciicular, or left-sided lingual or retrovisceral (between 
trachea and oesophagus) giowths There may be pain in swallowing or 
partial or complete obstruction, so that only fluids pass In cases of lingual 
goitie hoarseness and the sensation of a foreign body may be associated with 
diifi^ulty^in swallowing 

Bloodvessels — Venous congestion m the neck may be due to respiratory 
obstruction More directly it is due to pressure on the veins The latter 
are partly pushed out of the way, but in both arteries and veins the walls 
of the vessels become thinned and large goitres may compress the internal 
jugular vein or even the jugular bulb itself With venous congestion and 
cyanosis there may be a striking pallor of the skin CEdema of the mouth 
or of the arms is a rare event 

Heart — The occurrence of palpitation of the heait m goitrous subjects 
has long been known, and dilatation has been observed, with or without 
myocardial changes The relation of the heart to goitre was discussed as 
early as 1828, by Adelmann, according to Minnich ' Important observa- 
tions weie made by Potain, E Rose, and others, but we owe our modern 
interest in the subject to F Kraus (1899) 

Minnich gave the term “goitre heart of Rose” to the process associated 
with venous obstruction and distention of the right heart In some cases 
it was also supposed that pressure on nerves could produce cardiac 
alterations, for example, pressure on the vagus may cause slight accelera- 
tion, without enlargement The cardiac alteration due to obstruction of 
respiration has been called the “dyspnceic goitre heart ” A Kocher prefers 
to call both these forms “mechanical goitre hearts,” m distinction to the 
tiue goitre heart oi “struma cardiopathica ” There is a great difference of 
opinion in regard to the nature of the latter cases Kraus, under the name 
“goitre heart,” describes conditions such as occur in Graves’ disease, and 
even associated with tremor, exophthalmos (slight), and other symptoms 
of Graves’ disease, especially of the incomplete forms He admits the 
similarity of the symptoms to artificial thyroidism, but denies their relation 
to Graves’ disease 

Minnich, whose analysis of cases is very painstaking, follows von Cyon 
in considering Graves’ disease one of hypothyrosis, and he also thinks 
goitre heart is a “thyroprive” condition Kocher does not agree with this 
view His belief m the relation of non-meehanieal “goitre heart” to Graves’ 
disease, based largely upon operative experience, is shared by the majority 
of English and American observers Gittermann^ has carefully examined 
cases observed in his Nauheim practice, and among 121 patients with goitie 
and heart symptoms, 11 were distinctly cases of Graves’ disease, 8 of the 

’ Das Kropfherz und die Beziehungen der Sclnlddrusencrl ranLungen zu dem Kreis- 
laufapparat, 1904 

* Bed Klin Woch, November 18, 1907 
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others had mechanical causes, •venous and icspiratory clneflv Tlie other 
102, true goitie heaits, he -viould assign to the gioup ot Glares’ disease In 
long-standing cases he found signs of iiT^mcardial degeneiation 

Although the real natuie and classihcation of goitic hcaits cannot be 
cleaicd up until oui knowledge of Graves’ disease is more ])erfcct, it is 
impoitant now in any cise to seaieh foi evidence of Giav'cs’ disease on the 
one hand, of prtssuic on the othei Koehcr has propeily emphaswed the 
impoitance of rccogni/ing the incchamcal cases cail>, in older to give relief 
by opeiative treatment before the hcait has undeigonc degeneiation In 
non-mcchamcal cases it is important to rcalwc the fi cqvicnt failuie of digitalis 
Gittermann looks upon it as chaiacteiistic of the condition 

Hemicrania has been ascribed to goitie, but chiefly in persons predisposed 
to headache Pam behind the cai may be caused b-y the picssure of a goitre 
on the posterior auricular neivc Tinnitus aiirium is sometimes a trouble- 
some svnnptom 

In cases with large goitres the physiognomy of the patient is often changed 
by the alteration ot the position of tliclicad and the shape of the lovvci jaw 
and mouth Changes of eNprcssion from Giavcs’ disease and m>\oedenia 
or cretinism w ill be discussed in other places 

Complications — Injuries of goitics arc dangerous b> leason of hcmoi- 
rhage from the fragile bloodv csscls, but especially on account of the posslblht^ 
of bacterial infection The latter is likely to occui also in juincturc of the 
thyroid wathout aseptic precautions, or by indirect infection through the 
blood stream It sometimes follows injections into goities, even when 
asepsis has been observed Vaiious pathogenic bacteria aic conceincd in 
different cases, especially pyogenic cocci, pneumococci, tvphoid bacilli, and 
colon bacilli The latter have been found in a patient with constipation, 
apparently a pnmaiy strumitis Thcie is usually an intense inflammation 
of the connective tissue, infiltiating the follicles, and going on to abscess oi 
necrosis of greater or less extent 

The symptoms are essentially those of iiiflainmation, with sevcie radiating 
pain m the th-\Toid region, chills, fever, and lapid swelling of the thyioid, 
with great tenderness The skin over the inflamed part becomes red, the 
veins congested, and the face cyanotic Nosebleed is not larc Fiom the 
rapidity of the swelling, compiession of the adjacent oigans is inevitable, 
with pain, spasm of the glottis, dyspnoea, and cough 

The result of strumitis is usually suppuration or necrosis Resolution is 
rare Suppuration is accompanied by soitcning and fluctuation, w ith oedema 
of the skin Perforation can occur through the skin, oi into the tiachca, 
oesophagus, or mediastinum Eiosion of the common caiotid aitery has 
occurred After perforation recovciy can occui Tioiyki obscivcd a case 
in which strumitis followed erysipelas m a patient wath Graves’ disease 
After perforation externally, both goitre and Graves’ disease disappcaied 

Diagnosis — The diagnosis of an cniaigemcnt of the tliyioid, whether 
general or partial, is usually easy The shape and jiosition of the swellino-, 
its relation to the great vessels and the sternomastoid muscles, its movement 
wath the larynx and tiachea in swallowing all serve to prove the thyioid 
origin of the mass Othei tumors, such as saicoma of lymph glands and 
inflammatory swelling m or under the sternocleidomastoid muscle, can 
usually be differentiated by their physical pecuhai itics, especially by the 
absence of upward movement on swallowing, and by the histoiy, the blood 
examination, and the couise of the disease 
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If the enlargement is m tlie thyroid, the exact condition should be ascer- 
tained as early as possible This can be done only by a careful examination 
of the thjToid region, of other organs, and of the history of the case The 
skin over the swelling must be examined with reference to alterations of 
color, presence or absence of adhesions, cedema, and enlarged veins By 
palpation the consistency of all parts of the mass must be detei mined, and 
the existence of tlirill and the presence of adhesions to other structures In 
palpation it is important to examine wnth the patient upright as well as 
lying dovm, and to use both hands, so as thoroughly to outline the mass, 
to prevent it from slipping, and to get an accurate idea of the consistency 
Auscultation is important on account of possible vascular murmurs, or stridor 
not othervnse detected The lai;yTix and trachea should be examined by 
the laryngoscope, to detect possible stenosis, congestion, paralysis of muscles 
or deformity Skiagraphic examination is sometimes of value in shoving 
deformity of the trachea 

The family history is often of interest, but is not essential to the diagnosis 
of simple goitre In women the history of the sexual organs in relation to 
the goitre should be ascertained 

Simple hyperiemia of the thjToid is differentiated by the small size and 
symmetry of the swelling, the soft consistency, the history of one or more 
of the causes of that condition, and the course It is important to remember 
that such a goitre is occasionally followed by some oth^r form, especially 
Graves’ disease The search for thriUs and murmurs, and for the other 
signs of Graves’ disease, is imperative in all these cases 

Parenchymatous or follicular goitre is recognized by its greater hardness 
in some cases, but there are many mild conditions in which a differential 
diagnosis between this and the preceding form is impossible The detection 
of nodular hard areas should raise the suspicion of parenchymatous goitre 
or fetal adenoma CoUoid goitres are usually large, often asymmetrical, of 
softer, somewhat doughy consistency They occur m rather older patients 
than the varieties ]ust described Vascular goitre and the rare aneurismal 
goitre are generally easy to recognize In the former. Graves’ disease must 
be excluded Fibrous goitre is distmguished by its hard nodules, strands, or 
masses It is especially frequent in long-standing cases, and especially 
in the irregular or grotesque forms seen in severe endemic goitre, and is then 
only part of the process Mixed goitres are recognized by their different 
consistency m various parts Hard and rapidly growing areas, especially 
if nodular, are suggestue of malignant disease 

The existence of cysts in goitres is of great therapeutic interest Large 
c> sts V ith fluctuation are easy to recognize, especially if superficial Small 
ones are impossible to detect by ordinary methods, and even cysts holding 
10 or 15 cc , if m the midst of a large parenchjmiatous goitre, may be over- 
looked In all doubtful cases a careful exploration should be made vith 
an aspirating syringe, under aseptic precautions, using a sharp needle, and 
ai oiding unnecessary traumatism The existence of a cyst, or of multiple 
cysts, can be made out by careful exploration and examination of the fluid 
A fluid resembling pure blood is important to examine microscopically 
Cholesterm crystals, an excess of leukocjfles, or large granular cells indicate 
c^sts in such cases 

Aberrant goitres m the neck are often impossible to distinguish from other 
tumors or cists Extirpation is usually indicated, and the positive diagnosis 
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nil llu'ii 1)0 iii.ulo loclino Ironlmont is smiu limes useful, hut should not 
ho u^od for ludofuuto jioriods as a ilufinoslic agoul 

Rotrostornal and lolnulaMcular goitres should he suspeeted when there 
are atiuks of suffocatiou, especiali\ ou hing down oi while asleep, with 
ph\M( il siijiis of tumor iii the uppei part of the thorax, or when theic aie 
signs of thoraoie tumor without a tlnroid gland in the neck SometiiiKs 
the rilation of the growth to the tlnroid aho\e the chniclos can he shown 
h^ swallowing mo\( Hunts T'he T-ra\ examination ma> ho of service 
'i'uinor of the root of the longue should nlwavs excite suspicion of lingual 
goitre 

Prognosis. — Sunjilo goitre is usuallv a chronic disease Acute goitres, 
or ‘'inall p in'iu In malous ihroiuc goitres that have not lasted long enough 
to undergo dogcnontion. mav recover under medicinal treatment or spon- 
taiu oiislv , espi ( i dlv hv leaving the localitv in which the goitre was acquiied, 
In t hanging the drinking vv iter, or having it hoilcd 
Jn tin (T'O of loiig-staiidmii goitns the course depends upon the position 
of tin tumor, the pro''cme or ahsmec of jmssiin u])on the trachea, (cso])ha- 
gin lu rv( s, and veins, and the oi c urreiiie of malignant change or mnamma- 
tion Po'-ilion, and not si/e, n the imjiortant factor in stuli cases Increase 
of pn ssur<‘ ‘-oiiKlinus occurs from sudden hemorrhage into the tumor oi 
from sudden incrcist of the rale of growth, .ind mav racheilh ch.inge the 
prognosis .‘sudden dc ith cui occui in such c.ises from tracheal stenosis oi 
lieirt dne is(>, kss frecpieiitlv from c omphcalions m the hronchi or lungs, 
from s]iasni or o clema of the glottis, or ’ijmpUxv Tracheal stenosis from 
pressure on the tumor hv the muse le's of the neck is a possible cause of death 
Treatment — Prophylaxis — 'J'he most imjioitant task m connection with 
goitre IS prevention In (ounliies with endemic foci this is an economic 
prohlem not le.ss important than the prcwention of the common infectious 
clucases Resides sanitation m its broadest sense, the jnevention of goitic 
recpiires the ehininatioii of spi c lal factors, if thew can he found, such as vvatei 
supphc’S, that phn a part If possible , pc'rsons in jiredisposed familic s should 
leive goitre chslriets and live in heilthu*r localities Drinking vvatei should 
he hoileal Tight collars .iiiel occupations that induce congestion of the 
hesid should he* avoieleel Main of the assisting causes can, of coiiise, not 
he vvholh avoieleel Treatment of the goitie is theieforc iiccessaiv’, because, 
in .leldition to the general indication, oi the u'lnoval of dcformitv, there mav' 
he* serious mechanical consequences or still moie serious results of alteied 
function of the disc-ased gland Even a small goitic, difluse oi nodulai, 
should he looked upon as serious, because it may cause picssiiicon important 
organs, or nun lead to extensive atiojihy from piessuie m the healthy pait 
of the tlnroici, with functional distiirhances 
The medicinal tieatmcnt of goitre is meluded m the one vvoid iodine 
This has been used for centuries, in the form of burnt sponge, and as the 
elcmc lit of various salts since 1820, hut we aie only novy beginning to undei- 
stand the most efTicient mc*thocls and the lationale of the tieatmcnt 

It has long been know n that small, oi lecent goities, those m young people, 
the paienchymatous forms lather than the moie atypical goities, aie moic 
amenable to treatment A Kochei has jiomtcd out some mteicstmg lelations 
between iodine and goitre In healthy persons ingested iodine is cxeieted 
almost completely in the first twelve horns In cases of diffuse hyper- 
plastic or parenchymatous goitres llieic is incieased excietion oi iodine, at 
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the Stame time the goitres diminish in size Nodular goitres without degeneia- 
tion act in the same -oay Degenerated nodular goitres and mixed goities 
do not as quickly subside, if at all, but the iodine excretion goes on as in 
healthy people Colloid goitres do not become smaller, but the excretion is 
increased Under long-continued treatment the colloid undergoes changes, 
and late improvement may occur The goitres that dimmish under iodine 
contain little iodine, and conversely 

From all that we know at present, it would seem that T ICocher is war- 
ranted m calling iodine a thyioid tonic It stimulates the morbid gland to 
healthy action, provided the condition is one of altered function and retention 
of secretions It cannot be said to remove the cause of the disease directly, 
so that its specific character is pecuhai 

So potent a drug is, of course, not free from danger Under the name 
“lodism” a condition has long been knoivn in goitre regions, occurring in 
ceitam people treated for goitre wnth lodme preparations This is alto- 
gether diffeient from the irritation of the mucous membranes seen in certain 
susceptible people under treatment ivith iodine or iodides It is recognized 
now, as was suspected by Lebert long ago, as an intoxication by thyroid 
products, a thyroidism or artificial Graves’ disease Nervous excitement, 
loss of sleep, tremor, circulatory disturbances, with w’arm skin, sweating, 
frequent pulse, palpitation, vasomotoi disturbances, asthmatic attacks, 
sometimes vomiting and diarrhoea — occur in varying degrees of severity 
Emaciation follows if the condition continues, and a severe and fatal maras- 
mus, such as ended the life of the botanist de Candolle, as described by 
Lebert The severe cases are not so common now as they W'ere in the eaily 
days of iodine medication, and depend to a certain extent upon a predispo- 
sition It sometimes comes on very quickly, w itliout disappearance of the 
goitre It IS especially likely to occur if iodine is used in excess, and the 
lattei depends upon the relation betw'een ingestion and excretion Since 
rapid subsidence of a goitre is rarely necessary, and since wm have no simple 
method of determmmg the rate of excretion of iodine, it is best to give the 
drug in small doses, at intervals 

In certain goitres, as mentioned above, recovery is easily brought about 
With small, recent, congestive or hyperplastic goitres in young people a 
few' applications of a solution or ointment of iodine over the gland often 
ha\e an apparently miraculous effect In larger oi older goitres external 
treatment is often ineffective, the solutions are irritating, and the ointment 
disagreeable 

Solutions taken internally should be used, and 2 decigrams (3 gr ) of 
iodine daily (4 cc or 1 fluidiam of liquor lodi compositus) W'lll pioduce 
a notable effect in favorable cases With such a dose, three-fourths the 
amount will be excreted by the urine in forty-eight horns (A Kocher), so 
that it IS safer if used every other day Smaller doses may be given daily, 
such as ten minims of Lugol’s solution, coi responding to 0 1 gm (1 5 gr ) 
of iodine three times a day, but the patient must be carefully w'atched 
If the goitre goes dow'ii quickly, in one to two w'eeks, as it does m favorable 
cases, the tieatment can be stopped If not, mteiiupted administiation 
IS pieierable, giMng 0 1 to 0 2 gm e%eiy day or othei day for a W'eek or tw'o, 
stopping two weeks, and repeating as necessary Even in colloid goitres 
the treatment is sometimes effectn e after a long time, even up to tw'o or three 
months Sometimes a goitre w ill promptly subside, but only partially, and 
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It can then be discovered that the condition is complicated, usually by a cyst 
brumes by a solid groivll, Cysts, fibroid masses, calcified «■ =«=. “■'jJ 
goitres generally are not influenced by iodine, and It should not be given for 


Iodine preparations have been extensively used hy tnjechon into goitres 
Themethod is very dangerous, and shouldnever be used until simpler methods 
have been tiled T Kocher uses injections in the tieatment of those goities 
in which iodine may not reach the gland through the circulation, especially 
large colloid or nodular goities The tmeture of iodine should not be used 
Iodoform, ether, and iodoform oil aie safer, still better 2 per cent solution ot 
potassium lodidcj injected slowly (1 to 5 cc) A dilYeient indication has 
been met by the injection of irritating solutions, iodine and others, into cystic 
goitres This is less certain and more dangerous than extirpation There 
IS no advantage m using organic or other complex prepaiations of iodine 
rather than Lugol’s solution or a simple tincture 
Thyroid, which has been used extensiiely since it Mas first advocated by 
Remhoid, often gives good results, but until there is some M'ay of standard- 
izing the preparations, thyroid must be looked upon as less exact than iodine 
and not essentially different lodothyrin has been extensively used also, 
but it IS not to be preferred to inorganic iodine 
Goitres amenable to iodine subside quickly under a-ray tieatment In 
general there is no adiantage m such treatment, although further obsei- 
lation may reveal special indications that can be met m that May 
In cases of goitre M'lth severe symptoms it is proper to cany out moie 
intensive iodine treatment under careful supervision, but only if the goitie 
IS one that seems favorable for such treatment In many of these, and m 
all cases not amenable to medicinal treatment, suigical intervention is neces- 
sary In the hands of Kocher, Bruns, Kroenlein, Halsted, C II hfayo, 
and others the surgical treatment of goitre of all kinds has become a safe 
operation The details belong to surgical works 


EXOPHTHALMIC GOITRE 

Synonyms —Basedow’s disease. Graves’ disease, goitie exophthalniique, 
cadiexie exophtlialmique (French), BasedoM'’sclie Krankheit, Glotzaugen- 
kiankheit (German) , morbo di Flajani, struma seti gozzo esoftalmico (Italian) 
bocio exoftalmico (Spanish) 

Definition —Exophthalmic goitre is characterized by an alteiation ol 
he thyroid gland, which is usually enlarged, and by tachycaidia, palpita- 
lon ot the heart, protrusion of the eyeballs, or tremor, or any combination 
ot uiese, with some or many other symptoms on the part of various organs 
nistory —Unnecessary confusion has been throMn around the history of 
this disease From its obscure pathology and wide symptomatology the 

fouTd ifdm ^ References to sus^ited casesfan be 

ound in the eighteenth centuiy, as in Morgagni, but aie by no means 

SattS' m von'feJ|^7 ^ goitre, consult H 

Leopold Hirschberf ^^^Henhcillunde, 1 ed, vi, 

Wien Khnil , 18G4 G ^\^(°rischLnhschc Stvdic, 
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clear The inadequate aitiele by Pla^ani (1802) had no influence on later 
observers, as appears from the citations of Stokes (Diseases of the lieaii) 
The first contribution of permanent value was made by Caleb Hilher Paiiy* 
(called “Percy” by Virchow and by Beigel in both the English and American 
editions of Reynolds’ System), m whose posthumous works notes of eight 
cases are given, the first one, observed m 1786, being typical Between the 
time of Flajani and the appearance of Parry’s work, cases were deseribed 
more or less imperfectly, especially m England and France Soon after 
(1828), Adelmann, m Germany, reported two cases, with an autopsy The 
next important report was that of Graves (1835), and on account of the fame 
of the Irish clinician the disease became widely known, especially after the 
appearance of his text-book in 1843 — still more through the work of Stokes 
(1854), m which the observations of Flajani, Parry, and Graves were drawn 
upon, and m which the vascular peculiarities were accurately described In 
the meantime (1840), von Basedow had published a fuller description and 
more complete analysis of four cases Graves did not go any farther than 
Parry in the inteipretation of the cases, although in one point especially he 
showed his clinical insight in realizing that the goitre was not the same as m 
the endemic disease Basedow, like Parry, noted the “rheumatism” m the 
previous history He observed the important symptoms — profuse perspira- 
tion, nervousness, restlessness, the precipitate speech, headache, subjective 
warmth, and air-hunger He noted improvement m pregnancy In ex- 
plaining the exophthalmos, he avoided the error of Stokes (probably held 
also by Graves), according to whom the condition w’^as an increase of vitreous 
and aqueous humors, and believed in a “strumous hypertrophy” of the 
tissues behind the bulb Trousseau, who had seen a case as early as 1833, 
later (1860) advocated givmg Graves’ name to the disease Before that time 
many of the names applied were too absurd or too cumbrous to deserve 
perpetuation Trousseau, however, w'as anticipated by A Hirsch (1858), 
who advocated, and Fischer and Charcot (1859), w'ho used, the name “Base- 
dow’s disease ” About the same time the term “goitre exophthalmique” 
(Trousseau, Aran, Hiffelsheim) began to replace “cachexie exophthalmique” 
in French, and soon after in English, medical literature 
The question of nomenclature really has to deal wuth these two terms 
“Basedow^’s disease” is becoming more and more general “Graves’,” 
on grounds of priority of description, is not as appropriate as “Pariy’s 
disease,” and if w’^e leave priority of use, the customary rule, and take the 
name of the first observer, we have an endless and unprofitable task “Ex- 
ophthalmic goitre” avoids the eponymic Charybdis, but strikes the Scylla 
of barbarism This is its chief dra\vback It avoids all controversy as to 
pathology, and if it be said to be inexact, in that both goitre and exophthalmos 
may be absent, one can point to similar exceptions, as in “typhoid fever” 
without fever or typhoid condition If “Basedow” be preferred, it should 
be pronounced Bas-e-do ^ 


' Collections from the Unpublished Medical Writings of the late Caleb Hillier Parry, 
London, 1825, vol ii, p 111 “Diseases of the Heart” (chapter head) “Enlarge- 
ment of the Thyroid Gland in Connection wnth Enlargement oi Palpitation of the 
Heart ” 

= The w riter has reviev ed the early literature with citation of original articles in 
the Journal of the American Medical Association, October 3, 1908, p 1121 
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Mnrlrni IMoui —The latei histoiy of exophthalmic goitre can be epito- 
S bvnoln« Tiousseau (1860) on thc“mconi- 

Xt?’ XtiLef”) forms of the disease, ol the discovery of the impoi lance 
Sf tremor by Charcot (1862) and Mane, the more accm ate study ol the eye 
symptoms by Desmanes, von Gxaefe (1864), and Stelhvag the studies of 
Kervous and electucal conditions by Chvostek senior Latei came the 
woik of Moebius, the application by Eehn and himself of the antimyxoedema 
theory, and finally the moie accurate pathological anatomical era and the 
stage'^of surgical treatment with its revelations Many histoncal details 

will have to be alluded to m the following pages 
Etiology — Fiequency — The belief in the general lanty or exoplitlialmic 
goitre IS rapidly giving way As Charcot said, we see what nc know, and 
It IS remarkable how even at this day well-inaiked cases are occasioiia ly 
overlooked Paessler, m Jena, saw 58 cases out of 2800 patients The 
writer had 52 typical cases out of 5000 medical cases 
Se% — Women are much more subject to exophthalmic goitre than men 
Eight to one is probably the usual piopoition m large senes of cases, although 
Buschan, in 980 cases, found it 4 6 to 1 In hlurray’s 180 cases there A\ere 


only 10 men 

Aye — Most cases occur between the ages of sixteen and forty Cases in 
childhood are rare, but have been observed fiom the thud year on After 
fifty the incidence in general is rare, and men then are relatnely more often 
affected (1 to 3, Buschan) 

Marriage and occupation seem to be unimportant m the etiology 
The family history is unimpoi tant m most cases In goiti ous i egions goiti es 
aie often to be found among mothers and sisteis of patients with Glares’ 
disease, occasionally an immediate relative, as mother, sistei , or brother has 
Giaves’ disease Rarely, a strongei family disposition is encountered, as 
in the experience of Oesteii etcher eight out of ten children of an hysteiical 
noman had Giaves’ disease, and one daughtei had thiee childien with the 
same affection In another instance, grandmothei, father, two paternal 
aunts, and brothel and sister wete affected Moebius looks upon the occui- 
rence of simple goiti e, often unnoticed, among the relatives of patients, as 
suggesting a congenital alteration of the thyroid, that can be conveited into 
exophthalmic goitre by the influence of infection (typhoid fever, syphilis) 
The relations of locality and climate are obscure The incidence of ex- 
opMhalmic goiti e seems to vary m different paits of the woild, being higher 
m England and on sea coasts than in some continental localities, but it is 
very high m the interior of North America It is sometimes said that endemic 
goitre districts are relatively free from exophthalmic goitre, but this is 
not true of Switzerland and France or of the region of the Great Lakes of 
North America 


Among the traditional causes of exophthalmic goitre /iio/it has always 
occupied a prominei^ place This view is doubtless assisted by the lesem- 
siidXn n ^ Graves’ facies to the picture of flight Actual fright, 

seem fr. Be a rare cause, but various emotional shocks 

he mobS? .'P if ^^^n discloses 

blrrSck T1 ’^tent form 

tion of the hot; 1 7 woman, aged twenty-five years, had palpita- 

frlghtenedL th?nt^''^®‘'“^^?P^ following influenza She wt then 
^ Tol VI *27 ^ ^ a heart 



418 


DISEASES OF THE DUCTLESS GLANDS 


beat that she was supposed to be dying, and was confined to bed foi three 
months with tachycardia, nervousness, and weakness 

A long-continued histoiy of woiry, with or without adequate cause, is 
often given Hard, physical labor, with worry, or with loss of sleep and 
insufficient food, can sometimes be traced In some cases piolonged dancing 
has been given as a cause Buschan especially has given many proofs 
of the neuiopathic origin and relations of exophthalmic goitie, but probably 
this has been exaggerated as a causal factor Many patients give a history 
of “nervousness,” or “nervous prostration,” long before the othei symptoms 
Many are neurotic lookmg But many others are fiee fiom such phenomena 
until the onset of the exophthalmic goitre There aie compaiatively few 
who haie hysterical stigmata or histones, noi aie they easily influenced by 
suggestion, if ive except the frequent response to treatment of any kind for 
the Basedow symptoms Even then they aie not equally suggestible m 
regard to all symptoms — c g , their constipation is often refractory to 
psychic treatment The writer has been especially impressed with the 
above view because his goitre patients of all kinds live m a region wheie 
neuroses aie common, but the neurotic subjects and families are much more 
likely to have gastric oi sexual neuioses than exophthalmic goitre Many of 
them also have small, simple goitres, but do not show Basedow’s signs 
to a notable degree after taking iodine or thyroid extiact 

“Colds,” sole throat, tonsillitis, or other acute infections often precede 
the symptoms of exophthalmic goitie In some cases a swelling of the thy- 
roid during or after the acute disease suggests acute thyroiditis In patients 
with simple goitre an acute inflammation sometimes seems to foim the con- 
necting link with Graves’ disease Thus, a woman, aged thirty-three years, 
was treated fora parenchymatous goitie, which under small doses of iodine 
became so small as to be hardly visible There were no signs of Graves’ 
disease at any time during observation for three months, and medica- 
tion was stopped An operation for displaced utei us was undergone, with 
no untowaid symptoms Five months after treatment was stopped theie 
was an acute sore throat In about two weeks the thyioid became larger 
and painful Without consulting any one the patient had a friend massage 
the gland In a few days she had palpitation, tlirill over the thyroid, weak- 
ness of the legs, and a belief in a change in her condition, followed in a few 
weeks more by many marked symptoms The thyioid was only slightly 
enlarged, but was the seat of unusual thiill, murmur, and visible pulsations 
There was Stellwag’s sign, but no Graefe or Moebius sign Engel-Reimers 
has called attention to the frequency of secondaiy syphilis m the early history 
of exophthalmic goitre m young married women Other diseases that occur 
m a similar connection are iheumatic fevei, typhoid fever, scarlet fever, 
measles, whooping cough, mumps, and malaria One of the wi iter’s patients 
had a striking history of exacerbations of Graves’ disease with severe tonsil- 
litis, a coincidence that has been observed by others 

W B Stanton^ has called attention to the frequency of Basedow’s symp- 
toms m tubereulous subjects, and in the thyroid glands of fatal cases of 
tuberculosis he found tubercles m a notable proportion of cases In the 
thesis of Dumas^ a number of cases are cited Hufnagel, m 1246 children, 

* American Medicine, 1905, x, 605 

® Goitre exophthabmque d’ongtne tubercnleuse, Lyons, 1907 
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found 6 with apical tuberculosis and Basedow’s disease In one case an 
attack of measL was followed by exacerbation of both tuberculosis an 

""The mpo'rtlnirof chlorosis as a cause is not mentioned now as often as 
It was in the eaily days In many cases the condition is the pseudochlorosis 
of exophthalmic goitre 

The relation of pregnancy to exophthalmic goitie is variable bome- 
times Graves’ disease begins in pregnancy or m the puerperal period, or 
later On the other hand, many patients with the disease improie during 
pregnancy and do not relapse aftenimid ^ The writers ex-perience leads 
hm to think, with Chaicot, that if the condition of the patient is not too 
serious, pregnancy is of advantage to the patient with exophthalmic goitie 
Diseases of the pelvic organs in wmmen have no definite bearing on the occur- 
rence of exophthalmic goitre Undeveloped sexual organs and menstrual 
disorders do not seem especially concerned Hoenmcke belle^ es in a rela- 
tionship betw^een osteomalacia and Basedow ’s disease, ivliich suggests an 
ovarian source, but this is certainly lare 

Nasal and pharyngeal abnormalities have been supposed to be lesponsible 
for some cases of exophthalmic goitre, but the lelations are fai from clear 
The same may be said of floating kidney 

Many writers, notably W H Thompson and W P Saw’yer, have called 
attention to the frequency of gastro-intestinal disturbances These may 
undoubtedly explain the onset of some, but certainly not of all, cases 
Enteroptosis seems less common in patients with exophthalmic goitie than 
in otheis 

From the action of iodine in bringing out latent symptoms m patients 
w'lth exophthalmic goitre, not only iodine, but othei chemical substances 
have been supposed to be occasional causes of the disease, but nothing 
positive IS knowm about them 

From the study of the etiological factors it seems certain that these laiy 
much in mode of action Some, such as sex, must be purely predisposing 
Others, like shocks and wmrry, may act by rousing a latent disease (possiblj' 
of exciting it without latency), wdiile otheis, such as infection, seem to 
be capable of bringing it on more directly It seems most piobable the 
causes aie many and various Perhaps the mechanism is not alwmys the 
same Sometimes theie may be a nervous stimulation of the thyroid 
gland, sometimes a stimulation by toxic, infectious, or metabolic sub- 
stances If, m addition to these variations of the piocess in the thyroid, 
w'e include reflex or chemical irritation of other glands, ductless, sexual, 
and others, and the varying influence of excretory poisons, wm have no 
ditticuJty in explaining, theoretically, all the i arieties of the disease. How'- 
ei er, the diagnostic and therapeutic relations are much more deserviim of 
attention than theories that cannot at present be put to the test 

ratnoiogy —So long as the functions of the thyroid were wholly un- 
t obviously impossible to formulate a final theory of a disease m 

rtabr. ‘’"u »' ‘he prevailing view of pathology 
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“Functional Diseases of the Heart” Von Basedow, in the spirit of the 
humoral pathology, at first looked on the disease as the result of a dyscrasia, 
but in 1848 he added aniemia to the dyscrasia This view was widely held 
up to 1860 or later, but lost adherents under the vigorous opposition of 
Trousseau, von Graefe, and others Stokes advocated a cardiac theoiy, 
but had few followers A more popular theoiy was that -which explained 
the disease by a lesion of the sympathetic ncives Begun by Koeben (1855), 
and aided by the celebrated experiments of Claude Bernard and by the clinical 
conclusions of numerous observers, this theory long had adherents In 
time it became clear that it was inadequate The sympathetic was found 
normal m exophthalmic goitre, or altered without symptoms of that disease 

After the possibility of a participation by the vagus "w^as advanced by 
Gros (1864) its advantages weie perceived, and Sattler combined this -with 
the sympathetic theory Even then theie were many single symptoms 
that could not be explained, and the medullary oiigin of the piocess naturally 
attracted many Numerous experiments were made to imitate various 
symptoms, and m a few cases the discovery of trifling lesions m the medulla, 
the floor of the fourth ventricle, or restiform bodies -w as thought to add to the 
knowledge of the disease, but still left some of the most important symptoms 
unexplained, such as the tremor, and the psychie, nervous, and trophic 
alterations A moie widespread nervous alteration, such as was included 
m the word neurosis, was easy to admit m many cases, but something else 
was required to explain the varying manifestations of such an intangible 
state 

These facts gave impetus to the thyrogemc theory suggested by G Gau- 
thier m 1886, but most cleaily stated by Moebius in the same year Growing 
knowledge of the results of diseases of the thyroid gland (myxoedema) and 
the results of operative treatment of exophthalmic goitre itself and of the 
anatomical changes m the gland m such cases have made this theoiy the 
basis for futuie -work It is due the illustrious author to quote freely from 
his latest conclusions Moebius^ says “Basedow’s disease is an intoxica- 
tion due to the morbid function of the thyroid gland If it is true 

that toxic substances are found m the body which are neutralized by the 
thyroid secretion m the circulation or m the gland itself, Basedow’s disease 
can be looked upon as a ‘ hyperthyroidization ’ A prion, a noimal 

thyroid, by relatn e excess due to a diminished amount of metabolic poisons to 
neutralize, may cause the sym]itoms of Basedow’s disease, but there are no 
facts to prove this Everything points to a primary disease of the 

gland, but m this case we must assume more than a hypeithyroidization, 
that causes not only too much, but also poor secretion ” Moebius ab- 
stained from a discussion on this part of the question, on the ground that 
it -was “music of the future,” but insisted on the existence of thyroid disease 
m all cases of Basedow’s disease “But not any or all thyroid disease, 
rather a peculiar alteration that can occur alone, oi m association v ith other 
diseases ” 

Moebius reeogmzed that all forms of goitre may be combined with Base- 
dow’s disease “A thyroid already diseased more readily undergoes other 
changes Moie difficult is it to explain cases in which a previously 

healthy gland undergoes Basedow degeneration It is imaginable 


’ Loc cif , p 7 
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that chemical processes, set up by emotional f 

of the gland, although in such ‘hf 


that was not able to reveal itself until the shock^ came^ 


that was not aoie tu rcvctii h-odh uixua. — — - „i 

exertion, ‘cold,’ and other geneial piocesses maybe looked upon as causal 
Moebius admitted the probability of a congenital predisposition, and a‘so 
influence of puberty, chlorosis, piegnaiicy and confinement, and intectiou 

diseases, as factors , . » , T\r i 

The morbid product of the exophthalmic form of goitre, jN'Ioebius asserted, 

acts upon the heart and vessels, the cential nenous system, and the skin 
The exophthalmos he ascribed to a local alteration of the bloodvessels 
The effect of the poison, like that of other poisons on the nervous system, 
IS a selective one Besides the coite\, ceitain nuclear regions are often 
affected “The action of the poison is chaiactenzed by inhibition of func- 
tion for long periods, without degeneration ” Some of the skin altera- 
tions, as well as the affections of the bowels and kidneys, he looked upon as 
excretory 

“As the Basedowian changes in the th 3 woid may be due to different causes, 
and occui in different degrees, so all imaginable lariations in couise and 
seieiity occur” — acute and chronic cases, i emissions and exacerbations, 
death, or almost complete recovery Besides the cases crowded with symp- 
toms, are the “incomplete” ones, with very feu , so that theie is no sharp line 
betueen health and Basedow’s disease Atiophy of the gland may be 
added to the characteristic change, myxcedema may be associated with or 
follow Basedow’s disease 

Some of the facts beaiing on the tliyioid theory deserve fuller considera- 
tion The antithesis to myxoedema need not be described at length In 
the words of Moebius “In mj'xoedema the thyroid is small, in Basedow^’s 
disease large, in the former the circulation is sluggish, in the lattei acceler- 
ated, in the former the skin is cold, dry, and thickened (wuth mucin), in 
the latter thin, warm, and with unusual sweating, m the foimer the mind is 
sluggish, in the latter weak and iiritable ” The enlargement of the thyroid 
will have to be considered separately, and m the same place the impor- 
tant facts regarding the histology of the goitre m Graves’ disease will be 
described 

The symptoms due to large doses of thyroid substance have often been 
described They resemble some of the most fiequent symptoms of Graves’ 
disease, but in the majority of cases there is no exophthalmos This symp- 
tom, however. Was present in a case reported by von Notthafft^ in 1898 
In that case, a man, aged forty-three years, wnthout neurotic antecedents, 
took about 1000 five-gram thyroid tablets for obesity in six weeks By the 

nrd he had thyroid enlargement of about 3 cm Dyspnoea, palpita- 
tion ot the heart with bounding carotid arteries, depression, and mental 
excitement u ith insomnia followed A u arm skin, moderate exophthalmos, 
and tremor were present, but the thyroid, although distinctly enlarged, was 
free from thrill and murmur The pulse was 120, the apL of the heart 
forcible and displaced outward Stellwag’s and Graefe’s signs were present 
There u as glycosuria Eecoi ery followed rather rapidly thS 

Piurn, I Exophthalmos has also been observed m experiments with 
lliJToid juice (Kraus and Fnedenlhal) and Hiyroidin (HoenS) 

‘ CentralU f %nn Med , 1898, No 15 
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There is a elose resemblance in the metabolic changes following excessive 
ingestion of thyroid preparations and those of exophthalmic goitre Mathes 
had a patient successfully operated upon Aftem^ard, on feeding him 
with his own dried thyroid, there was a characteristic increase of nitrogenous 
metabolism, i\ith return of the symptoms Reid Hunt’s experiments seem 
to show an mcrease of thyroid secretion m the blood in exophthalmic goitre 
He suggests that not only is there excessive secretion, but also diminished 
power m the blood to destroy it The surgical treatment of the disease not 
only gives a remarkable record of improvement, but the immediate effect 
of the operation is often unfavorable, suggestive of an acute intoxication 
from the contents of the gland, accidentally admitted to the circulation 
While hloebius adhered to the possibility of a dysthyroidization, an in- 
toxication by qualitatively abnormal secretion, this is not believed to be 
necessary by many others Hoennicke was able to relieve the symptoms 
of hypothyroidism with thyroidm from an exophthalmic goitre This, 
however, does not seem conclusive Oswald suggests hypersecretion of an 
imperfect product It seems highly probable that the divergent beliefs 
may be explained m time by finding that vaiious anomalies of thyroid secre- 
tion may lead to symptoms of exophthalmic goitre Perhaps the variable 
clinical picture depends partly on that, partly upon changes in other organs 
The Thyroid Gland — For a long time after the discovery of exophthalmic 
goitre it was supposed theie was nothing charaeteristie in the histology of 
the thyroid gland in that disease In so-called primary cases it was thought 
there was a vascular change at first, followed by the alterations of simple 
goitre This belief was fostered by the fact, often observed, that exophthal- 
mie goitre frequently occurs m subjects of simple goitre, that opportunity 
was larely given for the ex'ammation of the early changes, and that post- 
mortem examination of long-standing cases was likely to be impressed by 
accidental or secondary changes IMore complete examinations, and 
especially the examination of glands removed by operations in different 
stages and in various classes of cases, have brought about a belief in the 
existence of a distinct and to a certain extent specific alteration This view 
was first advanced by W S Greenfield (1893), and has been confirmed by 
many others, especially Renaut, Waehner, Edmunds, Farner, L R Mueller, 
Hirschlaff, Dinkier, Haemig, Ehiich, Lubarsch, Hansemann,^ W G 
MacCallum,^ Lewis,® Ewing,^ and Wilson ® A Kocher and also Rembach 
(Mikulicz’s clinic) doubt the specific nature of the changes, but while there 
are still many obscure details, the existence of a series of changes of a specific 
character seems beyond question The essential changes are increase of 
parenchyma and stroma with disappearance of colloid The hypeiplasia, 
hovever, is not normal The epithelial cells are increased numerically, 
but grow in an atypical way 

Various histological classifications ha^^e been proposed, but none of them 
are at present satisfactory There is a general relation between the ana- 
tomieal process and the severity and stage of the ehnical course, but this is 
not equally clear m all cases MacCallum’s® description is based on such 

* Berl khn Woch , October 30, 1905, Festnummer, p 65 

^ The Johns Hopkins Hospital Bulletin, 1905, xm, No 173 

^ Surgery, Gynaecology, and Obstetrics, 1906, in, 476 

■* Trans Assoc Amer Phys , 1906, xx!, 567 

® American Journal of the Medical Sciences, December, 1908, p 851 

* Jour Amer Med Assoc, October 5, 1907, p 1158 
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unusual opportunity for studying the histology of the thyroid especially 
1 exophthalSc goitre, that I shall quote largely from his latest report 
The CoTis enlarged, although, as a rule, not to a great size, in some 
cases It iJnot laiger than the noimal, oi it may be actually decreased m size 
At operation the superficial leins are found to be \ery large and easily torn 
and are distended with blood, so that the gland has a very congested appear- 
ance This IS not striking in the excised portion, since the vessels collapse, 
and on section the inteiior of the gland tissue is lather pale Usual y the 
tissue IS hard and rather rigid than elastic Its normal amber red trans- 
lucence gives ay to a grayish opacity, and the fresh cut surface, instead of 
being glairy or gelatinous m appearance, tends to be rather dry and granular 
This varies with the amount of colloid material in the alveoli, and m many 
advanced cases the cut surface may be still moist and give off a little glutinous 
material The surface of the gland is usually somewhat nodular and rough, 
and this is seen to be true also of the surface, m which it is found that fine 
strands of fibrous tissue traverse the glandular substance, separating it into 
lobules 

“Usually the change is diffuse throughout the whole gland, but sometimes 
one lobe may be much larger than the other, and in some cases the alterations 
described are present only m small patches here and there throughout a 
gland which otlieruuse seems normal These foci are easily distinguished 
by their fine gram and by their opacity from the adjacent colloid holding 
tissue 

“Microscopically theie is found the change which appears in' experimental 
compensatory hypertrophy (such as Horsley and Halsted found in partial 
thyroidectomy) Strands of fibrous tissue run in every diiection like 
scars through the gland and separate the tissue into lobular masses, and m 
these lobules the alveoli are often separated by a fibrous tissue stroma much 
more abundant than in the normal gland The alveoli are no longer rounded, 
full of colloid, and lined with low, cubical epithelium, but aie extremely 
irregular in size and in foim As a rule, most of them aie smaller than 
normal, while in the central part of each small lobule there are larger alveoli 
of very irregular outline, sending out diverticuh in every direction and 
encroached on by epithelial projections which extend into their lumen 
With some special methods of staining the connective tissue it may often be 
made clear that such a small lobule is probablj a sort of colony m which 
the smaller peiipheral alveoli are derived from the more centrally placed, or 
are actually merely sections of the diverticula of the central ramifying 
alveolus This alternation of large, irregular alveoli with small ones ranged 
around them is very characteristic, and evidently results, in part at least, 
from the separation of portions of the central cavity in the form of 


alveoli 


new 


The epithelium becomes columnar not only in the large alveoli, but in 
the small ones as well, and thus occupies so much space that there is but 

almo ^ occupied by the small alveoli may appear 

almost solid, so small are their cavities and so scant the colloid In most 

Sts T in ds form throughout, and the 

details of its structure can be made out very clearly The cells are nlumn 

vith a finely granular protoplasm and a sharp outline The free surface rs 
ry sharply marked and is sometimes slightly dome-shaped The nucleus 
ay he near the base or near the free end of the cell. Mitotic figures 


are 
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frequently to be found Occasionally some of the cells appear nairoii and 
shrunken and biconcaie in form, with a very deeply stained nucleus and 
dark led protoplasm These are the so-called colloid cells of Langendoiff, 
thought by him to be especiallj' concerned m the secretion of colloid, but 
which seem rathei more like the result of some degenerative process Only 
rarely could the so-called Schmelzepithel of Hueithle be seen, and then 
it seemed obvious that it was the effect of mechanical dislodgment and 
disarrangement of the cells Similarly the extensive desquamation of the 
epithelial cells which one so often sees m specimens remoi ed at operation 
seems to be due to the considerable pinching and handling thiough which 
the specimen unavoidably passes during the operation Neveitheless, we 
have met with one or two cases m which, m association with especially severe 
symptoms, there has been found widespread desquamation of the epithe- 
lium, probably not the result of pinching the gland, and this is legarded by 
some, especially by Dr Bloodgood, as a feature associated paiticularly with 
very severe symptoms 

“In these extieme cases peculiar alterations of the epithelial cells aie 
sometimes found In seveial instances we have observed aieas m which 
the epithelium was enormously swollen so as to practically obliteiate the 
lumen of the alveolus These large, iiregulai cells no longei preserve 
the columnar form, but are shapeless masses of finely granular protoplasm 
which takes an intense pink stain w ith eosm and in wdiich the nuclei are also 
irregular m form and size and stain very deeply, almost black, with hema- 
toxylin Usually one or twm alveoli only show^ such a change in their 
epithelium, or there may be only a few cells of this form intercalated among 
others of the usual type m the alveolar \vall, but sometimes ovei consider- 
able areas all the alveoli are packed wnth such cells. Then significance is 
far from clear Much more frequently there aie found cells among the 
ordinary epithelial cells of the alveolai wmll wdiich are greatly enlarged, 
but the protoplasm of which retains the characters seen in the rest of 
the cells and contains only a scant basophilic gianulation The nuclei of 
such cells are usually much enlarged and vesiculai , wuth scattered chromatin 
granules 

“The colloid varies greatly m diffeient cases, but it seems that in most 
of the more severe cases it is markedly diminished m amount and altered m 
quality, the normal hyaline mateiial being leplaced by a \ery palely staining 
substance or by a ragged, shieddy, gianulai, or vacuolated mass which has 
no longer the lefractive qualities of the noimal colloid There aie some 
cases, however, m which there is a great deal of fairly normal looking colloid, 
and this is especially true of those instances m which the hypei trophy of the 
epithelium is relatively slight, cases, that is, m wdiich the piocess is apparently 
advanced, at least so far as the thyioid is concerned On the other hand, 
when the colloid is greatly diminished one rarely fails to find severe symptoms, 
and wdien the symptoms are -v ery indefinite or m part absent it is usual to 
find a good deal of colloid 

“The most interesting cases are those m which intense symptoms exist, 
but m wdiich at the same time the alveoli contain a large amount of colloid 
There are at least twmlve of these cases in om senes, and although m some 
of them one may explain the existence of such laige alveoli full of colloid, 
on the idea that the exophthalmic svmptoms are associated wnth changes 
which have appeared m a gland already the seat of alterations such as are 
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seen In a colloid goitre, still there remain many in which theie is no evidence 
S such a previous goitrous change From this it appears that the pi esence 
of quite abundant colloid is not inconsistent with development of intense 
symptoms, although in most cases m \\hich the symptoms are intense the 
colloid tends to disappear with the advance in the alterations in the gland 
It IS not improbable that the amount ot colloid may bear a fan ly constant 
relation to the stage of progiess of the disease, and light may be thrown on 
this by the consideration of the tissues leinoied at successive opeiations 
One can distinguish, howevei, different types of change in the thyioid in 
different cases, for while in one gioup the aheoli arc not larger than noimal, 
show elevation and folding of the epithelium, and arc full of colloid, another 
crroup with quite as intense symptoms will present thyroid tissue composed 
of very large alveoli full of colloid in which, ncvei theless, the folding of the 
epithelial layer is most complicated A third group comprises cases usually 
milder in their course m which the alveoli are large and full of colloid, but m 
which the alveolar epithelium is almost flat, except in certain foci oi in poi- 
tions of some of the alveolar walls, where it becomes cylmdiical and thrown 
up into folds Seveial cases in whieh extiipation of the thyioid was earned 
out with good results for the lehef of indefinite symptoms, such as the 
combination of goitre with tremoi only or with moderate tachycardia only, 
showed in the thyroid abundant colloid in large alveoli which are baldly at 
all irregular, but nevertheless in places show areas ol epithelium winch has 
become high and cylmdiical and which is beginning to pioiect prominently 
into the alveolar lumen 

‘Tinally, in a few cases in which the symptoms weie reduced to ncivous- 
ness or slight tremor with goitre, the excised tissue shows the normal stuictuie 
or that of a circumscribed adenoma 

“The focal nature of the alterations in the thyroid is especially mteiesting, 
and may be recognized m some cases in the flesh cut surface ol the gland by 
the opacity and granular suifaceof the altered aicasAvhich contiast with the 
surrounding tissue Appaiently this, too, represents a stage m the develop- 
ment of the lesion, and in most of the six cases which show it the symptoms 
had existed only a short time before the operation Microscopically the 
altered aieas are quite shaiply demarcated liom the rest and may involve 
a great number of alveoli, oi be limited to very small foci, including only a 
few alveoli here and there 

“In sixteen cases there were found, on cutting through the thyroid, 
rounded, circumscribed nodules Avhich projected above the geneial level and 
di tered in consistency and general appeaiance iiom the rest of the gland 
ilicse are the adenomatous nodules which constitute a considerable piopoi- 
lon ot ordinary goitre, and hence they are by no means peculiar nor charac- 
teristic of the changes m exophthalmic goitre They are most commonly 
iinely granular and opaque, occasionally flecked with yellow patches ol 
of small o” section they are seen to be^composed 

“oosrsfr^m. f r°i' f an abundant 

cas^e m M ' ''•^aiactcrizc the tissue round about, but m one 

ere limited to dm "'’^re well marked these changes 

case f/rw , ^ i ? ® forming such a circumscribed nodule In another 
c hjpertrophied tissue was found to form the thick lining of a cyst 
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“The second type of circumscribed nodule is that wdneh is composed 
of a tissue very iich m colloid and correspondingly translucent The 
central part is often occupied by a cyst-like cavity filled with a greenish, 
glutinous fluid Such nodules show microscopically veiy large alveoli 
more or less radially arranged and distended with colloid The amount 
of fibrous tissue traversing the gland varies in different cases, sometimes 
occurring in coarse bands that separate the tissue into lobules, while in 
other cases there are, m addition, fibers which separate the individual 
alveoli 

“In SIX it was possible to study the thyroid at different stages m the prog- 
ress of the disease, either m tissue removed at two different operations or at 
autopsy m patients who died some time after the operation No very con- 
stant results vere obtained In four of the cases, in which the intervals 
between the times of obtaining the two specimens were seven months, 
eighteen months, forty-five days, and seventy-nine days, the tissues were 
practically identical m the two portions examined In the fifth case, after 
a lapse of nine months, the tissue from the second operation showed that 
the epithelial cells had become greatly increased in height and the colloid 
rathei more abundant In the case in which the longest mteival elapsed 
between the operations, two years and six months, the alveoli had changed 
from small, compact, almost solid masses of epithelium, with inconspicuous 
lumen and no colloid, to large ramifying spaces full of ragged colloid and 
lined Avith very high cylindrical epithelium ” 

Among the other anatomical changes that are seen in exophthalmic goitre 
the most striking only need be mentioned 
Lymphatic System — In the Graves’ thjToid there is a frequent appearance 
of lymphoid tissue in unusual quantities It occurs in small or large masses 
of cells vith germinal centres, scattered around in various parts of the gland 
The lymphatic and hsemolymph glands in the neck are often found enlarged, 
especially at operation In the lymphatic vessels near the thyroid, colloid 
material has often been described, but it is doubtful Avhether it is always 
true colloid Besides the glands near the thyi oid, the bronchial and mesen- 
teric glands, as well as those m all other parts of the body, may be large 
The tonsils are often large 

The spleen is often enlarged, but usually shows no characteristic histo- 
logical change It may be the seat of A'arious accidental degenerations 
The thymus is Aery often enlarged, so that this fact, AAith the results of 
thymus treatment, has led to a theory of a thjunus participation m the pathol- 
ogy of exophthalmic goitre Hansemann has suggested that the thymus is 
influenced by the overacting thjTOid either by direct contact of the tAVO 
glands or through a group of enlarged lymphatic glands betAA^een them 
The exact condition of the thymus in exophthalmic goitre is a matter that 
deserves the most careful attention 

Parathyroid Glands — Although these are still believed by some to be con- 
cerned in the pathology of exophthalmic goitre, the inA'estigations of Mac- 
Callum prove that the part is neither important nor specific 

Sympathetic System — Much attention has been giA'en to the sympathetic 
ganglia and nerves, and many cases liaA-^e been described m which there AA'as 
degeneration, atrophy, pigmentation, or calcification, as m one of von Base- 
dow’s cases, examined by Weber In other cases no alterations have been 
found Any that do occur are likely to be secondary ^ 
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Central Nervous System— Mr degeneration and minute - 

rhages in vaiious parts of the central nervous system have been describec^^^ 
but none of them are constant, and none of them can be brought into relation 
with more than a few of the numerous symptoms of the disease 

— The importance of changes m the hypophysis seems to 
have been exaggerated MacCalliim, like some others, found no evidences 


of disease in one case 

Muscles — So stiiking is the muscular weakness m exophthalmic goitre 
that it is remarkable so little has been done m the histological examination 
of those organs M Askanazy^ has desciibed a fatty degeneration and 
atrophy of the muscle fibies, affecting especially the muscles of the tlioiax, 
abdomen and pelvis, eyes, and tongue, which he considers toxic m origin 

Other changes m organs are inconstant or secondaiy, so far as we can see 
at present The chief constant lesions are those m the thyroid, thymus, 
and lymphatic glands Gowers, ivho was one of the first to observe the 
lymphatic changes, suggested a relation to lymphadenoma So long as the 
nature of the latter is obscure, it seems simpler to look upon the lymphatic 
enlargements as due to irritation of a specific or non-specific kind, if it is 
not, as seems true m some cases, a complication of independent origin 

Morbid Chemistry of the Th 3 n:oid Gland in Exophthalmic Goitre — Iodine — 
All who have investigated the thyroid gland chemically in exophthalmic 
goitie agree that the iodine is generally absolutely less than normal Some- 
times the reduction is so great that the gland is said to be lodine-free In 
other cases it may be normal (2 to 9 mg per gland) or may be increased 
Caro^ found 10 mg in a case m which iodine had not been taken medicinally, 
while Osuald® found 35 mg Two facts must be borne in mind in tins 
connection (1) The iodine depends on the colloid, m general, and a Base- 
dow goitie may contain considerable colloid, as has been mentioned (2) 
The richness in iodine is not the only factor as an evidence of function 
More impoitant is the question whethei and how' rapidly the secretion enters 
the circulation In the lodine-poor secretion of a h-y’perplastic gland the 
circulation can freely carry away iodine, in the colloid areas it may remain 
fixed 


Symptoms —The symptoms occur in great variety, and in many com- 
binations and vaiying sequences It seems better, therefore, to describe 
the individual symptoms first, and then to refer to the chief varieties of tiTie 
Any classification of thesj^ptoras at present must be artificial, and the order 
IS followed which has the advantages and sanction of custom 
The Thyroid Gland —The proportion of cases in which Graves’ disease 
occurs ill subjects of old simple goitre \aiies in different localities In such 
cases the size, shape, and consistency of the thyroid differ consideiably from 
others 1 he gland may be of considerable size, and unsymmetiical, may 
be haid or so t, cystic, adenomatous or fibrous, to a greatei or less extent 
It IS impossible to leain m all cases whethei there was a goitie before othei 

knoSr^r^^ 1 «°»sidfiable size without 

knowing It Sometimes the characteristic or Basedowian o-oitre comes 

on rapidly, within a tew weeks, days, or even hours It mayCn rTZn 
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stationaiy, or may vary from time to time Sometimes the exacerbation 
coincides with menstruation oi some othei process, sometimes no explana- 
tion can be given 

In some cases no enlaigement can be made out by the most careful 
examination From what we know of the pathological anatomy of the 
Basedowian thyroid, this is not remarkable It is obvious there may be 
extensive alterations of the gland without enlargement, or even with a reduc- 
tion of the size absolutely or as compared with the average Clinically such 
cases are rare, especially m the experience of those who take pains to make 
careful examinations, and when repeated examinations are made For 
example, Murray, m 180 cases, found goitre absent only 8 times, and m 
5 of them there was a history of goitre at some time The -writer has seen 
only one case (one examination) in which the gland was not distinctly 
enlarged 

In general, the enlargement is not great Murray makes a useful classifi- 
cation of size as follows (1) Slight, when the gland can be distinctly felt, 
though not noticed by the patient, (2) moderate, when it can be seen and 
felt, (3) considerable, when it is obvious and disfiguring, (4) enormous 
Most cases fall under the first two classes, about equally divided Murray 
found one-sixth of considerable size, a larger proportion than many others 
have found He also records a rare “enormous” goitre, m which the neck 
measured twenty-tliree inches The enlargement had existed thirty-four 
years Usually all the lobes are enlarged, rncluding the pyramidal process 
if present In many cases the enlargement of the lateral lobes is equal 
In about as many the right lobe is larger, m a few the left The suiface is 
usually smooth m small goitres, uneven, nodular or granular, or very uneven 
m larger ones 

The consistency is rarely hard More often it is firm elastic, or soft 
elastic, or soft Sometimes it is very soft, almost like a varicocele In 
many cases there is visible pulsation m the lateral lobes, sometimes trans- 
mitted from the carotids, sometimes the veins over the goitre show marked 
pulsation, or the whole goitre pulsates In other cases there is paljrable 
pulsation only In many cases there is a more or less distinct thrill over the 
whole of the enlarged lateral lobe, sometimes only over the larger one if 
they are uneven, sometimes only at the upper poles, rarely the lower 

On auscultation there is usually a systolic mmmur, sometimes a diastolic 
as well as systolic murmim, less frequently a continuous murmui , sometimes 
wuth systolic accentuation It varies much m character from a soft blowing 
to a musical twang or squeak, called by Fuller the sleigh-runner murmur 
According to P Guttmann, who first called attention to the diagnostic 
importance of the murmur, the systolic part is arterial, due to hypertrophy 
of the left ven tilde and the uneven dilatation of the arteries m the gland, 
the diastolic murmur is venous and anajmic The vascular phenomena may 
be present when the thyroid is apparently not enlaiged Murmurs may 
be absent for shorter or longer periods They do not depend upon the 
propagation of heart murmurs 

In general the enlarged thyroid of Graves disease is not painful or tender, 
but may be so m the beginning or during temporary increase of size The 
goitre rarely causes pressure symptoms, but when the disease is added to an 
old goitre there may be pressure on the trachea or nerves, and the symptoms 
vary according to the size of the goitre 



PLATE I 






EXOPHTHALMIC GOITRE 


429 


Circulatory Phenomena —Patients rarely fail to notice . 

and rhythm of the heart-beat, and in many 

pulse IS mentioned as the earliest symptom At first palpitation is 
noticed only after exeition or excitement, and is then important only when it 
IS unusual for that patient Sometimes it is associated with a fee ing of 
suffocation, or swelling m the throat Graves thought the wel -known 
.rlobus hystericus might be due to sudden swelling of the thyroid It is 
suggestive when palpitation occurs in persons who have no discoverable 
cause Mueh more constant and impoitant, by the time patients come under 
observation, is frequent pulse, tachycardia,^ which may exist without the 
patient knowing it This varies fiom 90 to 120 or 140 to the minute, but at 
times may reach much higher rates — 225 in one of the writei s patients foi 
many hours In the rare cases without fiequent j^ulse 60 to 80, as in two 
of the miter’s (male) patients— it is possible the noimal pulse was still lower 
The tachycardia usuall/ shows a close relation to changes in the seventy of 
the disease Even m fairly constant improvement the pulse is likely to be 
higher than would be expected from the age and condition of the patient 

The cardiovascular phenomena are uni vei sally admitted to be thyro- 
genic, but their exact origin is unknown It is obviously not mechanical 
Although tachycardia can sometimes be brought out by ingestion of thyroid 
preparations, and although Pfeiffer* saw frequent pulse in dogs after adminis- 
tration of human thyioid secietion, Paessler and Schultze^ had negative 
results Such experiments obviously do not imitate the process in exoph- 
thalmic goitre, and until the mechanism of acceleration and depression 
of the heart and the qualities of thjTOid secretions are better understood, 
speculation is not likely to add much to our Icnowledge ^ 

Postmortem the heart usually shows hypei trophy, especially of the left, 
sometimes the light (Fr Muller), ventricle, with dilatation, and Avitli rela- 
tive insufficiency of the valves Endocardititis, also aiteiiosclerosis, may be 
associated The enlargement of the vessels m the thyioid does not show, as 
a rule, after death, but the thjToid arteries may be relatively more scleiotic 
or their walls may be attenuated 

Clinically the precordium is often prominent, especially when the disease 
begins in early life, and the whole heart area, or the whole anteiior wall of 
the chest, may be made to heave with the forcible action of the heart This 
may be perceptible through the clothing On palpation it can be felt as 
an unusually violent impact— ‘pounding ” Sometimes there is a systolic 
t mil or a diastolic shock With this the apex beat may not be much dis- 
placed or even if too far out, as the mpple-hne, it may be in the fifth, oi 
men the fourth interspace The dulness is increased, especially to the left 
On aus^ltation the sounds are usually loud, but the first sound is rarely 
clear 1 he sounds may be audible at a distance Mm murs are common 
especially at the apex, conducted into the axilla, sometimes the same or a 
ditierent murmur is audible over the base Diastolic murmurs in the aortic 
area are sometimes present Sometimes the murmurs are audible over the 

etymologically, “tachycardia” has the force of custom 
.Jd preferable to suel, terroe as •■pyeaocard’.a,” "polycX;” ™ 

’ Wun med , 1907, p 1173 

< Grenzgeb , 1905, Band XIV, p 330, ibid 1907 xvn 

i innicli. Das Kropfherz, 1904, Discussion, Congress/ Inn Med , 1906 
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whole thorax or in the extremities The causes of the murmurs aie undoubt- 
edly various Piobably muscular insufficiency is the chief factor, anremia 
a rare one Valvular disease of endocaiditic oiigin is sometimes associated, 
as it probably was m Pariy’s first patient, with a history of rheumatism 
Reduplication of the sounds and gallop ihythm are sometimes present. 
Arhythmia will be mentioned below Stenocardia, even typical angina 
pectoiis, has been observed, but may be a complication 

The vascular anomalies are even more striking than the cardiac ones 
The carotids alone may be involved, or those of the head (retinal arteries), 
01 the head and body may be shaken at each heart beat, as m some cases 
of aortic regurgitation (sometimes called “Musset’s sign,” after Paul de 
Musset, who desciibed it in the case of his brother, the poeP) Capillary 
or even venous pulse (liver pulse, splenic pulse) may be present Pulsation 
of the abdominal aorta is often annoying to patients with Graves’ disease 
The radial pulse is vaiiable Sometimes it is small and soft, sometimes 
small and haid, sometimes large It is likelj’' to be quick (celei), even when 
it feels hard, and this is borne out by sphygmographic tracings The blood- 
pressure (systolic) IS sometimes normal, sometimes low, but often high, even 
when the rate is not extremely high (P Mane, Spiethoft, Donath, Morris 
and Edmunds, Dock^) The widespread view that the pressure is low is 
doubtless due to the quick pulse, which m turn depends upon a large pulse 
pressuie As T C Janeway points out, diastolic determinations are diffi- 
cult to make, and all the factois are greatly modified by accidental causes, 
such as emotional excitement 

Arhythmia is not uncommon, but m most cases is merely an intei mission 
of the ladial pulse at longer or shorter intervals, from (ventiiculai, usually) 
extrasystole Sometimes the extrasystole occurs at a certain phase of 
respiration In other cases there aie more ma ked aihythmias There 
may be auriculoventricular aihythmia, with amides and ventricles con- 
tracting simultaneously at certain periods and with visible, palpable (shock), 
and audible signs (extraordinarily loud tone) over the veins of the neck at 
those peiiods Occasionally there is alternating pulse, with slight oi maiked 
dispropoition of the beats Sometimes the alternation is due to regular 
extrasystoles, and may then be mistaken foi a dicrotic pulse and the pulse 
rate taken to be half what it really is In other cases there is irregularity 
of foice and rhythm, again leading to too low pulse count The slight oi 
regular arhythmias aie of no special significance The severe ones are 
usually of seiious omen, as pointed out by von Giaefe (1867), but some 
patients have been observed to have irregular pulse for many years without 
evidence of caidiac failure In such cases tiacings should be made, in oidei 
to enable us to learn whether there is any rule Seiious iiregulaiity coming 
on earty may be recovered from, later, with degeneration or insufficiency ot 
the heart, it is less amenable to tieatment 

Erythema vill be mentioned later Hemorrhages sometimes occur from 
the nose, lungs, stomach, or skin In some cases bedsores develop rapidl} 
Qidema will be mentioned below (skin) In rare cases gangrene, especia% 
of the legs, has been observed 

Eyes — Protrusion of the eyes was noted by Parry in his first case, and for 
a time formed one of the “symptomatic tiipod” with goitre and palpitation of 

' Zeitner, Wien Lhn Woch , 1905, p 483 

^ American Medicine, February 24, 1906, p 271 
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the heart More extensive observation soon made i 
like the other signs, could be absent It comes o 

,s present only m two-thirds to thiee-fourtbs of al 

flearee from a slight prominence of the eyeballs, that can only be lecognized 
bfone who carefully observed the eyes before, up to veritable goggle-eyes 
CGIotzaugen), or so that the bulbs actually slip past the eyelids Usuahy 
the exophthalmos is just enough to pi event complete closing of the lids 
The deo-ree bears no relation to the size of the goitie or the seventy of the 
other symptoms In many cases (one-seventh, Wilbiand and Saenger) the 
exophthalmos is unilateral, oi is largei on one side In the former case the 
other eye may become affected latei In one case (Yeo) there was goitre 
on one side and exophthalmos on the other The protrusion may come on 
in a few days, but usually does so slowly, sometimes ii regularly In the 
early stages the swelling can be reduced by gentle pressuie, but later this 
cannot be done The cause and mechanism of the exophthalmos are still 
unknown Postmortem an increase of orbital fat has often been noted, 
but the rapid protrusion in some cases proves that such a condition is not 
primary Vascular congestion and oedema have been assumed The latter 
is often present, with oedema m the folds between the lids and the edges 
of the orbit Besides these causes, spasm of the orbital muscle of Muller, 
with or without weakness of the orbicularis, has been suggested Experi- 
ments of MacCallum and CornelP make it probable that this does play a 
part Landstiom has lecently described a cylindrical band of smooth 
muscle fibers, surrounding the point of the eye, rising from the orbital septum 
and inserted into the equator bulbi, leaving an opening foi the levator pal- 
pebrse supenoris He thinks this muscle can account for Moebius’ sign, 
as well as the othei ocular sjmpforas^ HypeithjTOidism, however it may 
act, seems to be the cause of the exophthalmos Besides the cases of 
hyperthyroidism by treatment, experimental jiioof has been brought by 
Hoenmcke® He used normal thyioidin, so that it seems unnecessaij to 
assume dysthyioidization, so far as exophthalmos is concerned Its pio- 
duction takes time, and lequires a predisposition as well as a certain rela- 
tion between the bony orbit and the bulb Fr INIuller points— out— the 
probability of some action of the thyroid upon the sympathetic In two 
cases of unilateral exophthalmos there was goitre on the same side In one 
of the two the goitie had been bilateral, and also the exophthalmos After 
one side of the thyroid was removed, the exophthalmos disappeared on that 
side 


t deal that exophthalmos, 
1 eomparatively late, and 
cases It varies much in 


Exophthalmos is, of couise, not peculiar to Graves’ disease Besides 
aneurisms, inflammation and tumois in the oibit, it is sometimes present in 
cases of atheroma with dilatation of the arteries and in chronic cyanosis of 
the head Manna saw it in a patient with gout and aneuiism of the basilai 
arteries, with dilatation of the cerebral vessels m all parts Fr IMuller 
condign occurrence m some cases of lead poisoning as a toxic vasomotor 

Graves’ disease From the 
g ning numerous observers mentioned a peculiar lustrous appearance, 


2 October 14, 1904 

31, 689* also Munch med Toci^ , March 

^'^^‘andlungen des Congresses f tnn ilfed,1906 



432 


DISEASES OF THE DUCTLESS GLANDS 


or a staring of the eyes The staling, with a diminished frequency of leflex 
winking, IS now known by the name of Stell wag’s sign Dahymple, 
according to W W Cooper (1849), explained the cause of the appearance, 
as we do now, to spasm of the levator palpebraj superioris, but Cooper 
thought the spasm was not peculiar to the disease, and it remained for Stell- 
wag (1869) to show not only its mechanism, but its clinical value The 
appearance is due to an exaggeration of that seen when the gaze is fixed, 
especially as m fright, showing sclera above the cornea, and giving the 
appearance of a glass eye It occuis early, is raiely absent, varies fiom 
day to day m its degree, and sometimes is more distinct on one side Stell- 
wag’s sign IS not pecuhai to exophthalmic goitie Besides fright, it occurs 
m maniacal conditions, in h) steria, tabes, and pregnancy It is related to the 
lessened frequency and completeness of winking, although the two symptoms 
do not always coincide INIany patients with Giaves’ disease wink as often 
as normal persons Its explanation is generally found in a higher excitation 
of the neives 

Graefe’s sign consists in the loss of agreement between the motion of the 
lids and the laismg or lowering of the plane of vision It is seen especially 
when the patient looks fiom above downward The upper lid then falls 
more slowly or even jerks back The sign cannot be seen so well in the 
lower lid, although if the patient looks up, the jerking of the upper lid can 
also be seen, sometimes, in that motion Graefe’s sign is not always piesent, 
nor at all times in cases wheie it does occur Authors differ much m then 
observations The wiitei found it in about half the cases, as did Lcmiii 
( 55 5 per cent ), varying much at difteient times Griffith found it in 13, 
Paesslei in 14, and West in 17 6 per cent of cases only It is geneially 
present on both sides Graefe’s sign is sometimes present in healthy 
people, Raymond found it in Thomsen’s disease It is sometimes pres- 
ent with ptosis Wilbrand and Saenger,^ who discuss the mattei fully, 
give five theoiies of the cause of the symptoms, viz , sympathetic, central, 
action of orbital vessels upon the levator, insufficiency of the oibiculaiis, 
increase of the foices that cause elevation It is impoitant to note that 
other evidences of sympathetic initation (dilatation of pupils) are rarely 
present, and the authors cited believe there is either muscular irritation or 
mechanical relations vith the exophthalmos Ptosis sometimes occurs, but 
usually without evidence of sympathetic disease 

Another sign connected with the eyes is that desciibed by Moebius, and 
called after him by Charcot In this, if the patient fixes his eyes on the tip 
of his nose, or better, an object on the level of his eyes and near them, one 
eye turns out There is no diplopia with this Some patients complain of 
fatigue in the eyes at the time, otheis do not It does not depend upon 
exophthalmos, but may be favoied by that The sign is of relative value 
only It occurs in many myasthenic conditions 

As to other symptoms on the part of the eyes and their appendages, 
severe exophthalmos is often associated with pain and subjective tension 
in the eyes, milder cases are usually free from pain and other sensations 
The lids aie often dark and sometimes swollen, the bulbs aie glistening, 
sometimes theie is excessive secretion of tears From the diminished 
motion of the lids and the lessened sensitiveness of the cornea, ulceration is 


* Die Neurologie des Auges, Band i, p 45 
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floored The pupils rarely show alterations, aside from accidental condi- 
tions MydrmS and miosis sometimes occur, uith othei symptoms of 
Irritation of the sympathetic This cannot, as a rule, be ascribed'to pressme, 

“ been noted, but Moebms constders 

It the result bf an associated hysteria Amblyopia, achromatopsia, paralysis 
of various ocular muscles have been desciil^d, rather as complications, 
however, than as part of the mam disease Tremor of the bulbs has been 
described m rare cases, also tremor of the eyelids on attemj^s at closing them 
Ulceration of the cornea, observed in one case by von Basedow, is a raie 
and dantrerous occurrence Von Graefe thought it more common in inen m 
advanced age, and Jessop found 7 men affected to 18 women (instead of 1 to 
4 to 10) It occurs m some patients apparently not severely ill ^Cataract 
operations are said to be badly borne by patients with Graves disease 
Cii cumsci ibed oedema, ephemeral or periodic, pigmentation of the skin, and 
also vitiligo, may occur on or near the eyelids 
Nervous System — ^The nervous system m Graves' disease is always abnor- 
mal, and in many patients it is the seat of the earliest symptoms This is 
spoken of as “nervousness,” and on closer inquiry appears often as mental 
irritability, excitability, or restlessness Sometimes neurasthenic conditions 
can be traced back long before Graves’ symptoms, either as irritability or 
mental fatigue from trifling causes, with loss of memory and intolerance of 
company or of sti angers Some patients are depressed, apprehensive, or 
have hioibid fears, even dread of death Otheis have morbid exaltation, 
With capacity foi considerable mental labor The mental condition is 
sometimes well described by the expression “chorea of ideas” Murray 
mentions a patient who learned Turkish, and the VTiter has known several 
nho finished courses m medicine in the usual time Severe mental altera- 
tions may occur True psychoses are rare, but Basedow’s first two patients 
were considered demented Depiession and exaltation occur and may 
alternate One patient of the writer’s acted like a person in mild cheerful 
alcoholic iiiebnety In severe acute cases there may be stupoi or mama, 
with confusion of ideas and hallucinations, either visual or auditory 
Delirium of persecution and grandeur occui, also suicidal and homicidal 
mama Recovery is possible, but the outlook is generally grave In less 
seveie cases there are various paisesthesias, such as globus, throbbing, 
^itigo, and formication In one case the writer saw temporary paiaphasia 
Tlie sensation of heat may be complained of when the skin is not red or 
vaiin Loss of sleep is often complained of, and leally exists m a laro'e 
number of cases Dizziness and faintness are not rare^ Headache does 
not seem to be v ery common Neuralgias sometimes occur m various parts 

ot the body Local twitching may be annoying, and also cramp, especially 
the legs, at night The tendon reflexes are not rarely inci eased, and 
spastic phenomena sometimes occur Epilepsy has often been reported, but 


iV,« extremities, head, or the whole be 

best seen m the hand and fingers wdien outstretched 
VOL, VI.— 28 ’ 
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like seA\ing or drawing a straight line with pen or pencil By having the 
patient draw a line slowly in a measured time, a useful record of the tremor 
may be obtained The tremor is rapid and rhythmic, 8 to 10 m a second 
It occurs in almost all cases, but is sometimes temporarily absent Choreic 
movements occur sometimes Mackenzie repoits a rare case of tetany- 
hke movement 

Muscular weakness is another very characteristic symptom It is so 
rarely absent that it is strange that Askanazy’s finding of muscular ati ophy 
and degeneration has not been more widely controlled Fr hluller gives 
some comparative measurements showing the degree of the weakness 


Basedow’s Disease Normal AVoman 



n 

L 

B, L 


Kilogram 

Kilogram 

Shoulder, adduction 

3 8 

3 6 

13 12 

Shoulder, abduction 

1 9 

1 5 

15 12 

Elbow, flexion 

4 8 

4 0 

30 25 

Elbow, extension 

5 6 

4 8 

18 14 

Finger, flexion 

6 5 

5 5 

20 18 

Hip-]oint, flexion 

4 6 

4 1 

30 

Hip-jomt, extension 

5 1 

4 6 

35 

Hip-jomt, adduction 

4 5 

4 5 

15 

Hip-]oint, abduction 

4 0 

4 0 

15 

Knee, flexion 

7 1 

6 b 

30 

Knee, extension 

13 4 

12 1 

40 


Paralysis and even atrophy of certain muscles, such as those of the neck, 
arms, hand, and peroneal group, haA'e been observed It is probable the 
nervous relations of the paralj’sis differ in various cases, sometimes being 
central (optic nucleus m the case of eye muscles), m others the process is 
purely muscular 

A sti iking but comparatively rare sign is giving way of the legs (Charcot), 
but weakness of the legs noticed in Avalkmg or climbing stairs is very often 
mentioned early It can go on to paraplegia, without bladder symptoms, 
loss of sensation, or marked atrophy, but Avith loss of skin and patellar 
reflexes A similar condition has been seen in myxoedema (Mackenzie, 
Revilhod) Hemiplegia and monoplegia have been described In many 
cases with nervous complications the relations have been \’ery obscure In 
such cases the diagnosis of GraA^es’ disease has been made Avhen the symp- 
toms were confused beyond accurate recognition Tachycardia and tremor 
m moribund patients are not necessarily signs of the disease, even if an old 
goitre IS present 

The Skm — ^The skin shows many and various changes It is usually 
Avarm and moist The warm skin is usually associated Avith a feeling of 
subjective warmth and a tendency to feel better m cold AA’eather SAA'^eatmg 
is sometimes excessive, especially under excitement In the case of a teacher, 
the AATiter has seen pools of water form from the perspiration falling from his 
hands during a recitation Partly from the moistuie, paitly perhaps from 
an atrophy of the skin, the resistance to the galvanic current is lessened 
(Chvostek, Vigouroux), but this is of no special diagnostic value Dryness 
of the skm is suggestu^e of mA’xoedematous degeneration 

The skm of the exophthalmic goitre patient is often pale, even Avhen the 
hiemoglobm is not notably reduced Some look normal, others have a. 
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more or less constant flush of the face and sometimes the neck On examina^ 
tion of the thorax a diffuse mottled blush is often seen, usually fading soon, 
but easily brought on by touch or by embarrassment Various degiees 
of ^asomotor anomaly are shown by rubbing or scratching the skin up to 
striking and lasting dermographism and urticaria Pruritus is sometimes 
present Circumscribed mdema is not uncommon, and may be ephemeral 
or periodical, or last a long time (Edema of the extremities occurs often 
and in varying degrees It is sometimes of high degiee, and of unusual y 
solid consistency In one case it extended up to the body, during a peiiod ot 
severe symptoms, but disappeared with improvement of the othei symptoms 
Ascites occurs occasionally 

Vitiligo IS sometimes piesent A moie common pigment anomaly is a 
brownish discoloration, from pale to dark, like sunburn, or the diffuse 
pigmentation of Addison's disease It is usually moie intense on the face 
and in places normally pigmented, or where piessuie is caused by clothing 
The mucosa is raiely affected The pigmentation often fades as the othei 
symptoms improve Sometimes scattered areas of dark coloi appear on the 
skin Many observers have described pigmentation of the eyelids, but it is 
neither constant nor early, and hardly deserves to carry the name of any of 
those who liave mentioned it In one case with pigmentation von Schrotter 
also saw lipomatosis of the lower extremities Sclerodeima lias often been 
observed m patients with Basedow’s disease Alopecia is not uncommon 
David Walsld finds a band of baldness across the frontal legioii with a “bay” 
running back from each end, often described as a “high forehead,” associ- 
ated uith a tendency to exophthalmic goitie The writer believes the con- 
dition moie suggestive of hypothyroidism The eyelashes and eyebrows are 
also sometimes lost, adding to the strangeness of the patient’s appearance 
In one of the writer’s patients the body hair all fell out with unusual rapidity 
under u-ray treatment Others have noted spontaneous loss of body hair 
Early graying of the hair is said to occui 

The Ljunphatic Glands — The lymphatic glands near the thyroid are always 
found enlarged at operation In many cases the superficial cervical glands 
are palpably enlarged, and in a small proportion the axillary and inguinal 
glands also 

The Spleen —The spleen is often enlaiged The enlargement of the thymus, 
so often noted at autopsies, is rarely discovered clinically Careful examina- 
tions should be made in every case by peicussion, palpation, and, if possible 
tlie T-rays 

The Blood The blood does not show as marked alteiations as the early 
repoits vould lead one to expect There is often a mild simple amemiaor 
dilorotic anremia (Jhloiosis is sometimes present as a complication 
ncrcase of the Ivmjihocytes is very frequent, either relative or absolute, 
with decrease of pohnuclears and without increase of total leukocytes A 

d.se^sT ''“'Phoevte increase is pioportional to the seventy of the 

disease, but sometimes absent m severe cases In these the proo-nosis is 

rSn to 

G^al -There are many sj'mptoms on the part of the 
imicntar^ canal Anorexia is uncommon, the appetite is more often good, 


* Proc Rotj Soc of Med , May 1908, p 195, 
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even voracious Thirst may be increased Attacks of vomiting sometimes 
occm*, especially in severe cases In the latter the vomiting may be severe 
and exhausting, though rarely painful The secretory and motor functions 
of the stomach in mild cases are often good, but sometimes the free hydro- 
chloric acid and pepsin are reduced, and there is premature emptying of the 
contents Excess of mucus is sometimes present Postmortem, atrophy 
of the gastric mucosa has been observed ^ Diarrhoea is a common symptom 
occurring m about one third of the cases, sometimes in paroxysms or “crises,” 
with or without vomiting It may be dietetie, oi may be due to gastric 
hyposecretion with hjqiermotihty Often the diarrhoea has the features of 
a toxic process, coming on suddenly with abdominal pain, and with watery 
stools to the number of five, ten, fifteen, or even forty a day It may stop as 
suddenly as it began, even without treatment, or may last several days in 
spite of opiates, astringents, and intestinal antiseptics, with or without a 
preliminary purge Sometimes the passages are choleraic, at other times 
bloody They may show good digestion, or none at all Bile coloring 
matter is often deficient Between the attaeks the bowels are often con- 
stipated Moebius reports a case in which diarrhoea, headache, and in- 
somnia were the eaihest complaints, although the patient had a goitre and 
tachycardia Tremoi and other signs developed later 

Dyspnoea is often complained of, and ean be noticed, even aside from 
exertion, in a considerable proportion of cases ^ It is often associated with 
deficient expansion of the thorax (Biyson’s sign), which may be as low as 
1 to 1 5 cm Litten’s sign often gives evidences of imperfect contraction of 
the diaphragm Dyspnoea and deficient expansion may most readily be 
explained by muscular weakness Hofbauer and Sharp report crises of 
dj spnoea In some cases the dyspnoea is partly, at least, due to pressure on 
the trachea, sometimes to pressure on the recurrent nerve A dry, some- 
times ringing cough, hoarseness, and aphonia may be present Pulmonary 
hemorrhages have been observed 

The Ki&eys — The kidneys are rarely severely affeeted, but albuminuria 
with hyaline casts is usually present when the heart is much dilated The 
urea, total nitrogen, uric acid, and phosphates are inereased In many cases 
alimentary glyeosuria has been observed, in some, diabetes melhtus Poly- 
uria IS not infrequent, and may often be explained by the polydipsia and 
large meals, m other cases it may be of nervous origin 

The Sexual Organs — On the part of the sexual organs the changes are not, 
as a rule, prominent Loss of sexual power occurs m men occasionally 
Menstruation is usually in proportion to the condition of the blood and 
nutrition Atrophy or hypoplasia of the uterus and ovaiies is a rare occur- 
rence The mammary glands are usually more or less ati opine, but some- 
times seem to have become larger during the disease This may be related 
to the lipomatosis, sometimes present in other parts of the body In Base- 
dow’s male patient the mammm were sv ollen and hypersemic, and secreted 
colostrum Pregnancy is often beneficial to patients with exophthalmic 
goitre, though m general it should not be recommended unless the condition 
is fairly good and seeming to improve 

In some cases postmortem the bones ha^e been found soft, and m a patient 

^ Mieso-niez, Wien klin Woch , 1904, p 1206 

’ See Holbauer, Miith a d Grenzgeb d Med u Chir , 1903, Band xi 
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ith kyphoscoliosis Koeppen made a diagnosis of osteomalacia The 
same author reports dental caries The writer has not noticed a special 
tendency to that, noi to the deformities of bones or (except m one case with 
scleroderma) the pointed fingers described by Revilliod Chronic and also 
intermittent arthritis have been described in rare cases 

Emaciation — ^Emaciation is an almost constant and suggestive sign i le 
loss of weight IS rarely less than fifteen or twenty pounds when the patient 
IS first seen, and may be thirty or even sixty or moi e In one of Mannheim s 
cases it was ninety-three pounds in ten months It may amount to one-third 
or even half the original weight It often begins before dial rlioea and vomit- 
ino', but these may make it much worse Huchard has well spoken of crises 
ofemaciation ” Sometimes theie is almost as marked and rapid gam— 
thirty-three pounds in ten weeks in one patient, in whom sixty-two pounds liad 
been lost m one year The gam may take place notwithstanding diarrhoea 
In mild cases there may be a gam in weight— thirty-eight pounds in two years 
in one patient The emaciation is evidently due chiefly to thyroid intoxica- 
tion, and this helps to explain why it varies so much m different cases 

Fever — Although the feeling of subjective warmth, oi even heat, is very 
common in exophthalmic goitie, actual fevei is rather rare, except m the 
fatal cases Bertoye,^ who has made the most extensive investigations in this 
respect, finds high temperature during long or short peiiods, and of different 
degtees of severity In some cases it resembles that of typhoid fever, and is 
benefited by cold baths The other symptoms of fever are sometimes present 
111 the VTiter’s experience actual fevei has been rare, m fact, present only in 
fatal cases (in one, 107°) W G Thompson has seen fever of 101° to 104° F 
in 14 out of 43 cases, in some above 104° F “It is of septic type, oftenest 
remittent, but sometimes intermittent, and always iiregular and occasional!}' 

1 emaining elevated three or four degrees for several consecutive days The 
duration of the fever varied from a few days to several weeks Often it 
lasted for ten days or a fortnight, in one case for forty days, and in another 
thirty-eight daj's ” Bertoye thought the fever due to neivous and infectious 
causes combined It would seem most probable that either thju’oid toxmmia 
01 secondary infection is the cause 

Complications — In such a chronic disease as this any and all possible 
complications may be expected, but onR the most peculiar or striking ones 
need be mentioned Diseases of other ductless glands are of the greatest 
interest, because many of their symptoms may be present in cases of exoph- 
fiialinic goitie Among them may be mentioned acromegaly, described by 
Ballet and Holmgren hlyxmdema is a sequel rather than a complication, 
although the symptoms sometimes run parallel for a time Chloi osis is some- 
times obsened, Ncusser has repoited a case of pernicious anaemia, pseudo- 
leiikaimia has been reported, and deserves careful investigation whenever 
suspected In one such case the witer found a distinct leukgemic change m 
tic characteristics of the lymphocytes In NeusseFs case of Basedow’s 
disease M itli pernicious amemia, atiopliy of the liver was found postmortem 
Jaccoud has reported a somewhat similai case, with icterus and hemorrhages 
and fatty dcgeneiation of the liver Neussei in this connection calls attentfon 
0 the relation betiieen the tlmoid and the liver Stockton and Woehnerff 
eport a case of thrombosis of the superior vena cava and innominate veins 
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Hysteria in all its forms may be associated with Graves’ disease Many 
of the cases of so-called epilepsy, perhaps also those of “chorea,” belong 
here Moebius, and more recently Alfred Gordon, have called attention 
to the combination of Graves’ disease and paralysis agitans Tabes dorsalis 
IS often a complication, and one of special interest on account of the possi- 
bility of a syphilitic origin of the thyroid alteration Abiahams has reported 
the recovery of a case of postsyphilitic Basedow’s disease L Levi has 
called attention to the frequency of Basedow’s disease among tuberculous 
patients — 13 out of 170, besides 14 incomplete cases Artluitis is an occa- 
sional complication 

Cbnical Forms. — There are various classifications of exophthalmic 
goitre and many are satisfactory, provided their limitations are understood 
Cases are often spoken of as primary or secondary, the latter when the 
symptoms occur m the subject of a previous goitre, the former when the 
goitre develops with or aftei some other symptoms But often there is a 
goitre unknown to a patient, or even to the physician With greater care 
the goitre could often be found m such cases All surgeons speak of the 
frequency with nlnch, at operations, thyroids supposed not to be enlarged 
are found distinctly enlarged, and these cases can often be recognized by 
finding a thrill oi murmur over the gland, evidence of vasculai anomalies 
Fiom the anatomical and clinical standpoint there is some advantage in 
Kocher’s classification Vascular goitre, Basedowized goitre, Basedowian 
goitre The difterences are gradual Even if m some cases there is a history 
of previous goitre, tins does not indicate that the goitre as such causes the 
other symptoms, the latter are not secondary m that sense In both primary 
and secondary cases the symptoms occui m the same general order, and 
although in the formei the course is often more acute, there are many 
exceptions 

Acute and chronic cases are distinguished aceording to the length of time 
they last, the foimei ending in a few weeks or months, although some would 
term “acute” cases lasting a year 

According to the number of sjonptoms cases are spoken of as complete, 
incomplete, abortive, rudimentaiy, or fiuste Tbe terms most often are used 
with reference to the chief symptoms, especially those longest known In a 
disease with so many symptoms the question of completeness must depend 
largely upon the accuracy of the observations and the care in noting them 
As at present used, we do not know in a given case of “incomplete Graves’ 
disease” whether it laeks, e g , exophthalmos or goitie, or has none of the 
classic signs, but possibly has nervousness, emaciation, and tachycardia 
Some fuither qualification -would be useful m such cases Acute cases aie 
often apparently primary and wath many symptoms Many, if not most of 
these, it carefully examined wall be found to have had distinct signs months oi 
years before the aeute appearance of the striking symptoms ^ Perhaps the 
same is true even of the per acute cases, of w'hich examples aie found m litera- 
ture, in wdnch the symptoms come on in a few hours From the nature of the 
alleged causes, overexertion, sexual excess, oi excitement, as m one of von 
Graefe’s cases, fright, etc , it seems certain some veiy unusual process must 
have been present In some cases the onset is abrupt, but is soon follow^ed 
bj”^ a rapid improvement In the gieat majority of cases w'e can find by care- 


* Arneill, Journal of the American Medical Association, 1900, xxxi , 880 
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fill inquiry a long history, up to hvelve or fifteen years, of some s ight sj mp- 
toms ^ Then, usually after some definite occurience, such as shock, exertion, 
infection, this latent stage passes into one with one or moie important symp- 
toms This IS often folloiied by a relative improvement Kenaut has 
sucaested the useful classification of a latent stage, stage of intolerance, and 
staire of tolerance It is characteristic of the disease that exacerbations tend 
to develop rapidly but to subside slowly, and to occui at longer or shorter 
intervals, sometimes without, but usually iMth, a discoverable cause, during 

the existence of the disease , , t 

The early idea that the disease was characterized by a triad ot symp- 
toms gives way slowly, notwithstanding the long array of symptoms that 
occur in general, and the number that can be observed in many cases As 
has been°said befoie, enlaigeinent of the thyroid is often present early and 
almost never absent Nervousness or tremoi is almost as frequent Heart 
symptoms aie also rarely absent, although sub 3 ective palpitation is by no 
means essential Acceleration of the heait rate, taking into account the 
age and constitution of the patient, is rarely missed In cases of very infre- 
quent pulse, as 50 to 60, it is important to know whethei the heart beat is 
equally slow It is possible in a Basedow’s case to see a pulse of 50, 60, or 80 
noted, by leason of an arhythmia of some kind In one case, with the pulse 
noted as 52, there was a legulai alternation due to extrasystole Careful 
jialpation revealed the small beat, but a tracing was necessaiy to prove it was 
a neak systole and not a dicrotic wave In acute cases heart symptoms are 
usually early and severe — tachycaidia, dyspnoea, and irregularity, besides 
these, vomiting and diarrhoea, fever, sweating, vasomotor changes in the 
skin, and pigmentation are veiy often present Some symptoms occur only 
in severe cases or severe stages, e g , fever, hemorrhage, delirium, paralysis 

Diagnosis — Tins is difficult only in cases with few symptoms, and 
especially when those aie mild Cases with slight tachycardia and mild 
neri ous disturbance are often overlooked because a careful examination is 
not made If the tachycardia does not subside in a short time with rest, if 
tlieie is no ordinal heart lesion, and if there is characteristic tremor, with 
Stellwag s and hloebius’ signs, emaciation, increased perspiration, and poor 
sleep, Mith d>spnoea on slight exeition, the diagnosis can usually be made 
M ithout difficulty In goitre disti lets a goitre is not m itself a valuable sign, 
but if there are vasculai anomalies in the th>Toid or over it, as descn&d 
in the preceding sections, the diagnosis can be made The diagnosis of 
“goitre lieai t” in such cases is by no means as safe or rational as that of 
Basedow s disease Exophthalmos of the characteristic kind is hardly 
possible to refer to anything else, but cases of orbital tumor or aneurism of 
tlicoibital aitciy are too often mistaken foi exophthalmic goitre Careful 
examination of the c} es and the other symptoms cannot leave one lono- m 
doubt in such cases ^ 

of Giaves’ disease with neurasthenia cannot 
luthstand the complete phjsical examination and study that every sus- 
pected patient with neurasthenia should haie 

Kraus suggests that deteiminations of the respiratory metabolism (increase 



440 


DISEASES OF THE DUCTLESS GLANDS 


of CO 2 and N) by the use of the Zuntz-Geppert appaiatus may be useful in 
diagnosis Fr Muller observes that this is too complicated, and that caie- 
ful tests with iodine would be bettei, patients with hyperthyroidism show 
then intolerance by emaciation and tachycardia, even in small doses 

Prognosis. — Exophthalmic goitre has been defined as a disease from 
which patients never recover and never die It vould be moie accuiate to 
say that few lecovei and some die Relative lecovery, however, is not lare 
In this the patient becomes able to carry out the usual duties He, 01 more 
frequently she, is not perfectly well, but about as well as patients Avith mild 
neurasthenia Many yeais may pass with freedom fiom severe symptoms, 
but with some nervousness, slight increase of pulse rate, and exophthalmos 
with Stellwag’s and often othei eye sj'mptoms JMore complete lecovery 
may be expected when operative tieatment is carried out eaily The disease 
IS essentially chionic, a duration of ten, twenty, 01 more years being not 
uncommon 

The actual death rate is impossible to fix, on account of the gieat variation 
in the seventy of the symptoms, the fact that a relatively large proportion of 
severe cases is reported, and that death is often due only indirectly to the 
disease itself, often to complications or accidentally associated diseases 
Buschan’s figure, 11 6 per cent , is of limited value only, and a better index 
of the danger than higher figures in chionic cases Hospital statistics, show'- 
mg a death rate of 30 pei cent in acute cases, do not apply to the majority 
of cases found m general practice 

Among the causes of death cardiac weakness is most important Next 
comes exhaustion from vomiting and diarrhoea, fevei, and other toxic phe- 
nomena Pneumonia and tuberculosis aie common terminal diseases 
Death after operation is usually due to caidiac failure 

Treatment — The number and vaiiety of modes of treatment for exoph- 
thalmic goitre, and the confidence with which the most diverse methods are 
lauded prove that something more is effective in favorable cases than medica- 
tion. The essential things we may believe aie the fiequent tendency of the 
disease to improve, the general measuies that are carried out vith the othei 
details, the expectation of help on the pait of the patient, assisted by the 
relief of various symptoms, either fi om general 01 special ti eatment In the 
absence of a causal treatment it is proper to begin v ith the empuical method 

The muscular weakness, the condition of the heait, and the neivous iiiita- 
bihty, as well as the increased metabolism in exophthalmic goitie, all indicate 
the necessity of lest This must be adapted to the patient In severe cases 
or stages the most rigid details of the lest cuie are necessaiy These need 
not be described here, but the application of rest m mildei cases lequires 
further consideration General statements to patients aie useless, it may 
be impossible to secure rest in bed at fixed houis, and m many cases the rest 
can be obtained better in other ways Long hours of sleep are beneficial, 
and the patient should retiie as soon as the woik of the day is over Late 
hours should be avoided as much as possible but when thej' apjiear necessaiy 
should be preceded and followed by rest of sufficient length In the day- 
time the patient should he down rathei than sit, and sit rather than stand, 
but there is usually no advantage in sleeping m the daytime, and if done it 
often prevents sound sleep at night It is possible for patients to take even 
several hours of rest daily on a couch, cot, or even the floor, convenient to the 
usual Avorking place, when going to bed would either be impossible or v ould 
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,n^ oh e more work than could be made up by the rest following So far as 

nntimhle staii'clunbins should be aioided 

Exercise should not be permitted m the beginning of tieatment Massage 
and passne exeicise may take its place foi a time After the necessary 
nnproiement has been obtained gradualh increased exercise should be 
encouraged Patients must always be plainly mstiucted legarding exercise, 
and Its amount should be based upon the necessary m ork done by the patient 
Both work and exercise should stop short of fatigue on the whole, and at 


any time of the day , t i a 

jMental rest is ]ust as important as physical rest It can be secured in 

patients who do not need rigid seclusion by avoiding all unnecessary or 
harmful acti\ ity Necessary or congenial occupations can usually be carried 
on, cheerful company should not be shunned, but all exciting and depressing 
occupations should be given up Reading, sewing, and all diversions and 
amusements need to be investigated by the therapeutist with reference to the 
individual Dancing is often in]unous Exhausting tours are dangerous, 
but leisurely tiavel is often good for patients without severe symptoms 

Hydrotheiapy has been used with benefit In most cases it is enough to 
see that bathing is done to the necessary extent, and to prevent exhansting 
and depressing baths As regards clothing, tight collars and excessive 
lacing should be avoided 

The d%ei should be as varied as possible, and in amount such as to increase 
the v eight it not to bring it to normal The scales should be used legularly 
as a guide to progress All anomalies on the part of the stomach must be 
coriectcd Overfeeding must be carefully avoided Frequent smaller meals 
are usually pieferable to few large ones It is not necessary to exclude 
meat Milk, buttermilk, and fermented milk are all useful, but coffee and 
tea must not be taken in excessive quantities All indigestible and stimulating 
foods and condiments should be avoided Alcohol should not be used if 


it causes symptoms, and is not necessary in any case 
The patient should get as much fresh air as possible, and as tins cannot 
be taken in sufficient amount in the usual way, by ualking or driving, the 
patient sliould spend as much tune as possible reclining out of doors, well 
protected from told and wind The bed room should be well aired, or the 
patient may with advantage sleep out of doors In the latter ease it is essential 
that sleep be not lost by early waking from light that can be excluded 
Climatic treatment is rarely necessai y If patients desire a change, moderate 
delation, pure cool an, and fieedom from high winds should be sought 
The scashoie is usually not favorable, and high elevations are also often 
unfaioiable for the heart and the nervous symptoms The physical and 
m^tal occupations must be carefully ordered at climatic resorts 
The geneial measures are beneficial to many symptoms, but other details 
are often necessary Tachycardia and palpitation usually subside quickly 
under rest, although they may have resisted all medicinal treatment In 
general, no drug should be given for the heart m the beginning of treatment 
unless rest is secured If rest alone does not quickly reduce the pulse rate 
a ig It ice-ba^ should be put over the heart, constantly or intermittently" 

o^f h? 1 ^ vascular excitement in the thwoid 

or die ccri ical i essels, an ice-bag or coil may be applied there ^ 

should onh be used vhen there is cardiac 
weakness, and men then must be carefully watched ArhjthmS Id 
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gastric irritation may be caused by it If necessary to give it, it should 
be omitted every other day, or every third or fourth day, according to the 
conditions In mild cases strophanthus (the tincture, 5 to 10 minims) gives 
good results and is much more easily borne than digitalis Strychnine also is 
useful m these cases Belladonna or atropine is thought by some to lessen 
the overactiMty of the thyroid They have also been used to lessen the 
excessive sweating, but other measures are more useful 

For nervousness, restlessness, and insomnia, rest, fresh air, a cool bedroom, 
and comfortable bed are more important than drugs A neutral bath (95° to 
96°) of fifteen to twenty minutes may be given before retiring Sometimes 
a hot drink, or a hot water bag to the feet, possibly also one to the epigas- 
trium, proves beneficial If restlessness resists these measures, a full dose of 
bromide should be given at bedtime, one dram of the sodium salt, repeated 
in an hour if necessary This is much better than a smaller dose repeated 
night after night Pure hypnotics are rarely necessarj' Opiates should 
never be used m cases that have any chance of survival The severe 
psychical disturbances, mama and delirium, require treatment as under 
other conditions Asylum treatment is rarely necessary 

For the stomach and intestines, regulation of diet suffices in many cases 
Strychnine is sometimes useful as a stomachic, or small doses of quinine may 
be given before meals Constipation should be avoided by diet, water, and 
regular habits as far as possible As a further aid, a mild laxative, such as 
cascara sagrada or sodium phosphate, should be used m appropriate doses 
Sodium phosphate has been considered a sort of specific by manv besides 
Trachewsky and Kocher, but the writer has never seen evidences of that, 
even when given in doses of 20 to 80 grains from one to three times a day 
Many use mercurials at short intervals With care and milder measures 
they are unnecessary 

In gastric and intestinal crises, the stomach and bowels should be evacu- 
ated by lavage, cathaitics, and enemas Simple diet, such as gruel and albu- 
min water, should be used for a few days Bismuth and antiseptics, such 
as salol, often seem beneficial, but opiates and astringents should be avoided 
as much as possible The amemia rarely requires iron or arsenic They 
have no specific action upon the disease, but may be used for positive indica- 
tions on the part of the blood Palloi is by no means evidence of ansemia 
m patients with exophthalmic goitre, nor is flushed skin a sign of plethora 

Fever, if present as a complication or in severe cases, should be treated by 
tepid sponging, tepid full baths, or cold full baths, according to the indications 

Irritation and ulceration of the cornea or conjunctiva, from exposure, 
should be treated with boric acid solutions in the beginning Special treat- 
ment should be applied if the treatment is not quickly beneficial Tarsoi- 
rhaphy, for cosmetic or protective purposes, has never made itself a place 
Fortunately the most severe exophthalmos is rare 

Other complications should be treated according to the special rules for 
such conditions 

Iodine and iodides have been used a great deal m the treatment of exoph- 
thalmic goitre, and often reduce the size of the th^Toid Some patients im- 
prove generally under or after the treatment On the other hand, others are 
made worse, having palpitation, headache, nervousness, etc It is obvious 
that the diminution in the size of the gland under iodine does not indicate, 
necessarily, a reduction of the process that causes the hyperthyroidism If 
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no bad effects are produced, it maj^ be useful to affect the simple goitre by 
careful iodine treatment, but it should always be remembered in this disease 
that iodine may be the “ drop that makes the vessel run over Breuer even 
Avarns against iodoform on diessings ovei thyioid rvounds ihe use ot 
ointment of red iodide of mercuiy, once relied upon to reduce the size ot the 
gland, IS now almost wholly abandoned In 3 ections of iodine, iodoform, and 
the like to reduce the gland are more dangeious than surgical operations 

Electricity lias been much used, and excellent results have been reported 
It may be admitted that under the use of weak currents many symptoms 
subside, but it is instructive to see that while one operator uses a certain kind 
of current, as the galvanic, otheis insist that only the faiadic current is useful, 
still others static, high frequency, or some other A'^ai lety It seems that the 
chief benefit is rather due to the associated geneial measures, or to suggestion 
from belief m a potent and mysteiious means of cure 

Suggestion doubtless plays an important part in all successful methods of 
treatment of such a disease, and should be utilized in a lational manner, but 
hypnotic suggestion is umvarranted 

Rontgen rays have been used Mith varying lesults C H Mayo thinks 
they lessen vascularity, induce sclerosis around the gland, and so dimmish 
the risk of hemorrhage at opeiations R Freund^ has recently reported some 
favoiable results, ivith a review of the literature F R Cook^ relates the 
most far i caching effects The wTiter has treated several cases, and, although 
local and general improvement sometimes followed, v^as not convinced that 
the treatment Avas of leal A'alue The use of ladium in the gland, as practised 
by Abb6, docs not seem to have been distinctly beneficial, and is not likely to 
bo Avidely imitated 


Organotherapy — Very soon after the rise of modern organotherapy, 
thyroids, fresh and diied, and also lodoth^Tin, AA'ere used in exophthalmic 
goitre With Axaiious piepaiations the goitre often becomes smaller, and in 
some cases other symptoms also improA'e, but m others they groAV Avorse 
According to the hyperthyioidism theory, the latter seems inevitable, unless 
the preparation is ineit Theie are some, hoAA'ever, aa4io believe the matter 
not so simple If altered secretion is the cause of the disease, the ingestion 
of a normal gland substance or its actme pimciple may be capable of 
assisting the function of the gland until it becomes improA^ed Mackenzie 
also suggests that thyroid treatment may be useful in old cases Avith deficient 
secretion On account of the lack of accurate knowledge of the streno-th of 
th’^roid preparations and the danger of producing alarming symptom^ they 
do not seem at present advisable 

From the frequent finding of an enlarged thymus m exophthalmic goitre 
and the idea that it might be compensatory, thymus preparations have been 
used b> Mikuhc/, S Solis Cohen, O T Osborne and many others Even 
bet ore planned expel iments, OAAen, through the mistake of a butcher, fed a 
patient on tlnmus, and only discoAered the error after the case had been 
reported as one of iinproAement under th^TOid feeding Thymus has also 
”'f 'i' tloes not recommend It 

d -Tenmental 


’ Munch med Woch , 1907, No 7 
Journal oj the A7ncncan Medical A<isocia(ion, 190S, 1, 758 
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A wholly different method was originated by Ballet and Eniiquez (1895), 
who tried to neutiahze the poison of the Basedow thjnoid by giving theseium 
of thyroidectomized dogs Similar experiments were made with the milk oi 
thjToidectomized goats (Lanz) and sheep, the blood of a myxoedema patient 
(Burghart), the thyioid of a cretin (Moebms) At present the available 
remedies of this class are Antith^ooidin Moebius (dose 8 to 60 gtt , 0 5 to 
4 cc , t 1 d), piepaied fiom the serum of thyioidectomizcd sheep and 
preserved by the addition of 0 5 per cent caibohc acid, rodagen (75 to 150 
grams, 5 to 10 grams a day), prepared from the milk of thjToidectomized 
goats and triturated with milk sugar, and thyioidectm (dose 5 to 50 grams 
t 1 d ), made from the blood of th}Tordectomized sheep The fresh milk 
of thyroidectomized goats, from six weeks after operation, has also been 
used, but many patients acquire a disgust for it The milk of one goat, up 
to three pints a day, may all be taken by the patient 

Under treatment with all these preparations the changes observed are 
about the same The enlarged thyroid becomes smaller and softer Of 
the other symptoms, the most distinct effect is seen on the heart, as m all 
other methods of tieatment Irritability and weakness are sometimes 
improved, but very often they are not A few patients quickly begin to 
improve, but in the majority the progress is slow The dosage is of course a 
matter of guesswork We do not know how much toxin we have to neu- 
tralize, nor how much antidote there is in a given amount of the remedy 
The customarv method is to increase the dosage as rapidlv as possible, begin- 
ning with the minimum, and adding as much every day until there is a marked 
improvement or signs of intolerance, and then to decrease, continue, or stop 
altogether, according to the condition Rodagen and antithjToidm sometimes 
become objectionable, the former from its peculiar odor, the latter from its 
phenol ThjToidectm is less disagreeable It, and probably the others, 
seem to form a habit, so that even patients who are not greatly benefited by it 
find it difficult to abandon the diug All the preparations are expensive ^ 
A different method was adopted by Murray,^ and by Beebe and Rogers ® 
The latter, who have carried out a large series of experiments, obtained a 
serum by injecting the nucleoproteid and the thjToglobuhn from thyroids 
of Basedow patients (obtained at autopsy) into rabbits Later, thyroids 
removed at operations were used Besides the “pathological” serum, a 
“normal,” “antitoxic,” or thjnoidal cytotoxic serum was obtained by using 
the nucleoproteid and thjToglobuhn of noimal human thyroids It is too 
early to speak of the effects of this class of preparations, Rogers and Beebe 
take a very cautious and conservative standpoint The prepaiation of the 
seium IS attended with obvious difficulties, and those who msli to repeat 
the observations should have a sound experimental basis ^ 

Surgical Treatment — In the last few years the results of the surgical treat- 
ment of exophthalmic goitre have forced the impoitance of such measures 
upon our attention At first glance it seems reasonable that if there is h^per- 
function, removal of the redundant tissue or its reduction m size would cure 

’ Bulkeley, Boston Medical and Surgical Journal, 1907, clvn, 626 
^ The Lancet, 1905, ii 

^Journal of the American Medical Association, February 17, 1906, pp 484, 487, 
Transactions of the Association of American Physicians, 1906, pp 513, 549, 577 
(discussion), Archives of Inter jl/edicinc, 1908, p 297 
^ See also Erring, New York Medical Journal, 1906, Ixxxir, 1061 
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the disease Wlien, llo^^ever, we remember that we cannot remove the 
whole of the thyroid gland, that we cannot tell, when we take out a part, 
whether the remaining portion is not i datively more dangerous, and ^dien we 
recall how hypertrophied tissue may keep on growing or grow more rapidly ii 
partially removed, it becomes clear that the theoretical basis of the treatment 

IS very incomplete . j * 

Since Rehn first operated, in 1884, so many cases have been reported that 
ve can deal with facts As an example of the statistical evidence, we find 
that Kocher^ has had 254 patients, nith 315 operations, up to 1907 Mayo 
has had about as manj', Halstead reported, up to June, 1907, some 90 cases 
These few figures are as convincing as much larger tables that could be 
compiled from the reports of many other operators The operations include 
all kinds of cases, recent ones as well as those of long-standing, severe ones 
and mild ones The general lesult is very good After the first few days 
immediately following operation there is usually a marked improvement, 
first seen in the tachycardia and other heart symptoms, soon after in the 
tiemor and othei nervous symptoms Even the exophthalmos sometimes 
disappears, although in cases of long duration it cannot be expected 

As to the thyroid, the part left m does not always hypertrophy Many 
operators, including Koclier, Reverdm, Poncet, Woelfler, and C H Mayo, 
say that it contracts In some cases, however, hypertrophy occurs, with 
return of the sy^mptoms, and sometimes requires a second operation 

Recovery^, of course, does not always occur Death ensues m a proportion 
varying partly according to the condition of the patients tieated, but chiefly 
witli the skill and experience of the opeiator Koclier had 9 deaths out of 
254 patients, 3 5 pei cent , and none m the last 63 of the series, with 91 
operations Mayo lost 4 out of the fiist 16 cases, but only one in the last 75 
Although all opeiators lost many patients m the eaily part of their work, this 
Mas not due so much to lack ol technical skill as to making too extensive 
operations The modern operations, although dangerous, are much safer 
than the cail 3 ' ones 

As regards the selection of cases, an important factor bearing on the com- 
pleteness of the recoveiy is the condition of the patient Cachectic patients, 
Mitli adianced heart veakness and extreme exophthalmos, should not be 
urged to undergo opei ation, although even they may be helped It is better 
to operate eail> in patients not distinctly improved by' thorough treatment 
Mith rest and othei nieasuies, or in those vlio are not able to take such 
treatment, at as eaily a time as possible Special indications are seveie 
s>mptoms, especially toxic symptoms like tachycaidia, and loss of strength 
Local signs, as of pressuic, or suspected adenomatous change, also indicate 
operation 


The operations most practised now' are partial resection, or Imation of tv'o 
or three of the th> roid arteries Crushing, ligating en masse, exothyropexy 
or open resection haic no ad^antages, and are not practised by the operatois 
ot greatest expei leiicc Sympathectomy has sometimes given good results 
mt also nian> failures, not alvay's reported, and is now abandoned by opera- 
f ufiir”^ <5XP^»ence The chief danger in thyroid operations is from heart 
•unirc iliis IS to be preiented, so far as possible, by getting the patient 


discJi™/ of the American Medical Association, October 12. 1907, p 1240 (iMth 
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in the best possible condition by rest, the ice-bag, and cardiac tonics C H 
Mayo does not operate if the pulse is above 130, or varying in foice and 
frequency, or if theie is aniemia or oedema In such cases he has treatment 
with T-rays and belladonna carried out According to Kocher, high blood 
pressure is not a contra-indication, but cases with low pressure need careful 
treatment before and after operation 

Symptoms of hypeithyroidism, tachycardia, bounding pulse, sleepless- 
ness, neivousness, vomiting, and diarrhoea sometimes occur in the few days 
following the operation This sequence has been explained in various ways, 
especially by the absorption of thjToid secretion It varies in frequency in 
different clinics Kuit Schultze denies intoxication by thyroid juice Mayo 
also says it is not due to forcing secretions into the wound by rough handling 
It comes on too late for that, and hence must be due to absorption from the 
gland McCosh never saw bad results from handling the goitre, but saw a 
case, fatal within twentj'-four hours, in which the superior thyroid arteries 
were ligated, without manipulation of the thyroid gland Capelle’s^ obser- 
vations point to the relation of the enlaiged thymus m these cases and 
emphasize the need of clinical and other study of that gland in Basedow’s 
disease Loss of blood favors it Mayo points out that in these patients 
other opeiations may bung out hypeithyroidism Adrenalin, ati opine, and 
morphine can be used in the tieatment of the condition Kocher, who 
ascribes the symptoms to hemorrhage and absorption of toxic blood, says it 
can be almost entirely avoided by care m technical details 
The danger of tetany is now largely avoided by care in the operation The 
same is true of injury of the recurient nerve 
The object of resection is to remove all excessive tissue, leaving about 30 
to 60 grams In some cases too much is taken, myxcedema symptoms 
follow, and require tieatment with thyroid preparations, or grafting 
As the operation is one that should only be perfoimed by surgeons of 
experience and knowledge of the special features, it is not necessary to 
describe the technique Certain details aie matters of choice Kocher 
recommends local anaesthesia, hlayo, general amesthesia with ether In 
exophthalmic goitre the thyroid is rarely laige enough to make general 
anjesthesia especially dangeious, and on account of shock a general anaes- 
thetic seems desirable Coughing is an undesirable sequel, but occurs 
sometimes even with local anaesthesia Vomiting and secondary hemorrhage 
are particularly dangerous, and the latter is to be avoided by the most careful 
ligation of vessels and observation of the wound afterward Kocher and 
Mayo recommend ligation of the superior thyroid ai teries in mild cases, or in 
severe ones as a preliminary Ligation is not without dangers 

After an operation for exophthalmic goitre the general and hygienic 
treatment should be continued until the patient is as rvell as possible, and 
later the occurrence of symptoms should lead to a careful examination, in 
order to discover and treat a i elapse as promptly as possible 


* Beitrage z Llin Chir , 1908, Iviii, 353, Munch med Wocli , September 1, 1908 



CHAPTER XVIII 

ATHYROSIS ATHY'REA ATHYROIDISM HYPOTHYROID- 
ISM CRETINISM MYX(EDEMA 

GEORGE DOCK, M D 

The development of our kno^^ ledge of diseases due to loss of thyroid 
function has already been desciibed It is not necessary here to do moie 
than remind the reader of the observations and leports of Gull and Ord, 
the recognition ot the resemblance of cachevia stiumipriva to myxoedema 
(Reverdin and Kocher), the experimental work of Schiff, Semon, Hoisley, 
and others in the latter part ot the last century The implantation experi- 
ments of von Eiselsbeig and Serrano and Bettencourt were soon replaced in 
treatment by the hypodermic method ot Murray and the less troublesome 
and equally efficient inteinal administration, demonstrated by Howitz, 
E L Fox, and H Mackenzie By this time, only about fifteen years 
after Sir William Gull’s publication, the clinical featuies of myxoedema 
had become thoroughly' known and the pathology and treatment put on a 
basis not equalled by many diseases 

The coincidence of goitre and cretinism had been known since the time 
of Paracelsus (1616) Fiom the end of the eighteenth century, and espe- 
cially in the middle of the nineteenth, there was wider attention to the subject 
on the part of philanthropists and statesmen, but accurate study was not 
at first correspondingly increased, and under the term "cretinism” an 
inextricably confused series of cases — tiue cretins, rachitic dwarfs and 
idiots of all kinds — was throwm together Sporadic cretinism ivas recog- 
nized early (Cuiling, 1850, Fagge, 1871), but it ivas not until myxoedema 
was fairly well knowm that the relation of all three forms could be accurately 
considered The obsenations and animal experiments of Halsted, Hot- 
meistci, ^on Eiselsberg, and Lanz cleared up many of the obscurities 
It is now accepted that goitrous degeneration is only one of many causes 
of loss of tip 1 Old function (Goitre, of course, does not alw ay'S produce such 
conditions as we are about to desciibe) Besides opeiative removal of a 
large part, functionally speaking, of the gland, \arious chronic atrophies, 
acute inflammation, and unknow’n factors play their parts The effects 
upon the indiMdual ^ary chiefly according to the age at wdiich they operate 
1 lie earlier it occurs, the nmre the condition that lesults resembles cretinism, 
the later, npxoedcma Until recently tetany was included among hypo- 
tin roid or athvroid conditions, but it is now certain that the former has 
onj\ acoicleiital relations vith loss of thyroid function 
1 iic known results of In potln roidism or athyroidism are 

1 pmgenita! npxa’dema (congenital cretinism) 

2 Infantile iinxoedema (endemic and sporadic cretinism) 
o bjiontaneous my xoedema of adults. 
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4 Postoperative myxoedema 

(o) From total extirpation of the thyroid 
{h) From almost complete extirpation 
(c) From atrophy of the gland after operation 
j\Iany other conditions, especially certain foims of infantilism and obesity, 
are classed by some vriteis as hypothyioid states, but their position is not 
yet sufficiently settled to permit classifying them with those mentioned above 


CRETINISM 

Endemic Cretinism — Synonyms — Endemic cretinism, cretinoid idiocy, 
cretmismus (Latin), Kretmismus, endemischer Kietimsmus (German), 
cr6tmisme (French), cretinismo (Italian and Spanish) 

The word cretin is usually derived either from (French) Chretien, “inno- 
cent,” or creta, “chalk,” the former referring to a widespread idea, the 
latter to the color of the skin A more reasonable derivation is suggested 
by Bayon,^ viz , from Rhaeto-Romanic cret, “cripple,” “dwarf,” cretin, 
“diminutive ” As the same author remarks, athyrosis or hypothyrosis 
congenita or endemica would be preferable, since the term cretin is histori- 
cally too general 

Etiology — The etiology of endemic cietmism is as obscure as that of 
endemic goitre, with which it has such close geographical relations The 
disease occurs m some but not all foci of endemic goitie It is very common 
in the severe goitre districts of Europe, rare in many milder areas, like those 
of North America and England All statistics in regaid to the frequency of 
cretinism contain an error from diagnostic mistakes The figures given 
under goitre, and the proportion stated for Carmthia and Salzburg (district), 
293 and 276 per 100,000 population lespectively, show the importance of 
the disease economically When people migrate into such a district, goitre 
IS likely to show itself in the first generation, cretinism m the later ones 
Females are more often affected m the proportion of 2 to 1 In goitre regions, 
cretins ha\ e goitrous mothers, or one or both parents are mild cretins In 
some cases it seems as if congenital cietinism were deiived from the mother, 
that occuriing latei, from the father Not all goitrous parents beget cretinous 
children In cietinous lands, marriage of two cretins is either steiile, or the 
infants are not viable 

Pathology — Notwithstanding the close relations between goitre and 
cretinism, the exact pathology of cretinism is not yet agreed upon Bircher 
especially opposes the view of identity of cause Buschan considers cretin- 
ism a mixture of myxoedematous cachexia and degeneration Since removal 
of a goitrous thyroid from a cretin may be followed by myxoedema, cretinism 
may be looked upon as an incomplete mj^oedema 

The most striking anatomical feature of endemic cretinism is the abnormal 
skeleton This is characterized by an arrested or retarded development of 
the bones, and not, as long believed, by early ossification The retarda- 
tion IS due rather to a geneial disturbance of nutrition than to a specific 
interference with any of the processes of bone foimation The character 
of the bony change depends upon the period of growth at v Inch the disease 

' Bcitrage zur Diagnose nnd Lelire ton Crehmsmus, etc , Wurzburg, 1903. 
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hejTins The earlier the thyroid change, the more maiked the ^ 

the bones Bone development m cretms sometimes continues beyond the 

usual period, as shown by Wagner j 

The skull is remarkable for its low forehead, deep and broad loot ot the 
nose, prominent malars, and prognathism It may be large or small, broad 
or narrow The spheno-oceipital fissure is not closed prematurely, but has 
been found open at fourteen months (Langhans), twenty-four y^m (Klebs 
and Langhans), or cartilaginous at fifty-eight years (His) The bones 
of the extremities, and also the ribs, aie short and thiek, sometimes deforined 
They may seem to resemble rickety bones, but they show no proliferation 
in the zone of development of the epiphyseal cartilages, and, on the other 
hand, exhibit delayed ossification (Langhans, Hanau, Bircher, Hofmeister, 
von Wyss, and others) In some cretins examined at advanced age (fifty 
to sixty years) ossifieation has been complete, but there is no rule The 
pelvis is narrow P Mullei, who finds narrow pelves espeeially frequent 
in Bern, ascribes them to cretinism Histologically, cretinous bones are 
characterized only by the lack of ossification Peiiosteal changes are not 
constant or pecuhai 

Thywtd — In the majority of cases of cretinism there are goitres of various 
kinds. Sometimes in the most severe cases the thyroid gland is absent 
(10 per cent , Wagner), sometimes small or normal, but never the latter with 
a normal stiuctuie The microscopic structure of the cretinous thyroid has 
been worked out by Hanau and de Coulon It shows an extreme atrophy 
of the epithelium, with thickening of the colloid The thymus is often 
persistent 

Ohnical Features — Cretins are of low statuie, usually from 1 to 1 5 
metres (forty to sixty inches) in height when full grown, sometimes less, 
80 cm at twenty-two years, 91 cm at thirty-seven years (Wagner) They 
are not smaller than other infants at biith The body is short and broad, 
and that, with the low, broad forehead, flat nose with conspicuous nostrils, 
small eyes widely separated, the stolid expression, and muddy skin, sug- 
gests the Esquimo, but in the more severe cases the thick and blubbering 
lips, open mouth with laige protruding tongue, add a semibestial aspect 
repulsive in the extreme 

The neck is shoit and thick, the thoiax shoit, hollow, and m the female 
lacking in mammaiy development The abdomen is large and pendulous 
The legs are shoit, sometimes crooked, with small and weak muscles The 
skin has characteristic changes, it is of chalky pallor, sometimes varied 
by brownish pigment, and is thick, inelastic, and cold, it looks oedematous, 
but does not pit on pressure This myxoedematous condition sometimes 
disappears in the course of the disease On the forehead the skin is wrinkled 
and on the buttocks and genitals it is often in folds The supraclavicular 
lossaj contain cushions, as in myxcedema, the submucosa of the mouth and 
pliarynx is also sometimes thickened The skin is usually dry and scaly 
absent The hair is thin, coarse, and dry, scanty on 
not grow The nails are brittle, the teeth carious 

tlirdurhln," J-emam undeveloped, as a rule, sometimes develop between 

sible S W procreation pos- 

sible i he body temperature is low, the gait weak, waddling or uncertain 
sometimes limited to creeping uuimg, or uncertain, 

Idloc^ IS an essential part of cretinism It is parallel to the lack of 
\ ol \ I — “~29 
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development of the skeleton and genitals, assisted by deafness and anomalies 
of other special senses In some cases deafness may be due to adenoid 
swellings m the pharynx It, Avith lack of training, makes it diflBcult to test 
the degree of intelligence or lack of intelligence of a cretin. Sometimes 
only a few inarticulate sounds can be elicited Individuals with less 
complete bodily and mental change are spoken of as “semicretms ” Cretins 
are always apathetic, stupid, and lacking in memory and decision They are 
not easily excited, but are sometimes vindictive They can sometimes be 
trained to simple duties and become “hewers of Avood and diaAvers of water ” 
These, sometimes spoken of as “beast men,” have about the mental develop- 
ment of a trained house dog (Kocher) , others, less developed, are spoken 
of as “plant men ” The vegetative functions are often good The cretin 
IS usually a great eater, but careless, he SAvalloAvs food Avithout cheAving and 
easily overloads the stomach The subjects of endemic cretinism some- 
times reach faiily advanced age, fifty or sixty years 

Treatment — The piophylaxis of endemic cretinism is a serious eco- 
nomic and social problem, like that of endemic goitre Improvement of 
hygienic conditions and pure drinking Avater are essential factors The 
treatment of individual cases may be cairied out on the same lines as those 
given for sporadic cretinism The improvement Avill depend chiefly upon 
the age, but even at ages Avhen groAvth has in general ceased some improve- 
ment is possible Growth and nutrition, including that of the skin, and 
also the intelligence, improve under thyroid medication, which must be kept 
up for years, probably for life Wagnei has seen good results from iodine 
treatment, and besides giving cretinous peisons the benefit of sea air, as has 
long been proposed, it has been suggested that they be given iodine in minute 
doses, possibly in table salt, as Kocher recommends 

Sporadic Oretimsm — Synonyms — Sporadic cietmism , congenital oi 
infantile myxoedema, idiotie avec cachexie pachydermique, pachydermie 
cr^tinoide, idiotie cictinoide (French), infantile Myxidiotie (German) 

Defimtion — Sporadic cretinism is a disease neaily i elated to endemic 
cretmism and to myxoedema, but occurs Avhere cietmism is not endemic, 
IS characterized by imperfect development of the body and intellect, and is 
due to lack of thyroid secietion 

Etiology — ^Thyroiditis from or in an infectious disease — such as measles, 
enteritis, or typhoid fever — or tiauma, is probably one of the most impoitant 
causes of sporadic cretinism Tuberculosis, bad hygienic surroundings, 
alcoholism, and emotional shocks m the parents, especially at the time 
of procreation, or in pregnancy, are often mentioned in case histones 
Infantile myxoedema sometimes occurs m two or more children of the same 
parents Thyroid anomalies are not ahvays possible to recognize Paterson^ 
leported a family in which tAvo cases of myxoedema occurred In the third 
pregnancy the mother took thyroids fiom the fouith month, and a normal 
child was born Maclhvaine has reported the cases of mother and child ^ 

Pathology — The pathological anatomy is essentially like that of endemic 
cretinism The undcA eloped bones can easily be demonstrated during 
life by skiagraphy and the stage of ossification determined The thyroid 
IS sometimes goitrous (7 out of 60 of Osier’s cases®) In most cases it is 

* Lancet, 1897, ii, 849 - British Medical Journal, 1902, i, 1261 

^ “Sporadic Cretinism in America,” Transactions of the Congress of American Phy- 
sicians and Surgeons, 1897, p 169 
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itrophied, as Fagge pointed out Usually there is widespread atrophy, 
with very few acini pi eserved In some cases there are microscopic evidences 
of hyperplasia In a case mentioned by Adami, with myxcedematous 
changes of the hands and some other parts, and with cancer of the pituitaiy, 
there was no change m the thyroid In many cases the thyroid is so small 
that It IS supposed to be absent, or is found only after careful search m serial 
sections, as in the case of a myxoedematous idiot reported by MacCallum 
and Fabyan * The skin shows changes like those m myxoedema Mac 
Calluin and Fabyan describe a peculiar condition of the fat m the sub- 
cutaneous tissue, occurring in fine droplets in the fat cells, instead of one 
large drop 

The condition of the thymus requiies investigation In some cases the 
hypophysis has been found enlarged The brain is small, and the ventricles 
contain an excess of fluid 

Symptoms — ^The disease is frequently congenital, but the symptoms 
rarely show themselves, at least well enough to make recognition easy, until 
the second year This is usually attributed to the protective action of the 
mothei’s thyroid secretion in the milk, or to milk diet After weaning, 
both these influences are lost There is little or no bone growth, so that the 
infant bids fair to become a dwarf The fontanelles remain open, but evi- 
dences of rickets aie usually absent The teeth do not appear, or do so 
very late, and are imperfect The muscles are small and weak, the abdomen 
laige and pendulous, with umbilical hernia, as a rule The skin and mucous 
membianes are thick, the former either fiom fat or from the myxoedematous 
infiltration The hair is coarse and grows poorly There is anaemia wuth 
leukopenia 

The thyroid is usually atrophied The bony skeleton acquires the cretin- 
ous characteristics In the early months nothing abnormal can be recog- 
nued in the skiagram Later the absence of ossification of the epiphyses, 
especially in the phalanges, is evident Mental and physical development 
both stem at a standstill The infant does not smile at the usual age, nor 
does it begin to walk The figure becomes moie and more cretinoid 

Infantile myxoedema v&iies m its features according to the stage of develop- 
ment at w'hich the loss of thyroid function makes itself felt If it occurs after 
the first year the fontanelles are closed The length of the body and the 
degree of ossification are in proportion to the age at which the disease began 
In such cases previous rickets may have affected the bones so that the changes 
arc not merely those of arrested ossification Besides the stunted growth, 
the paits of the body do not show normal proportions The head is rela- 
tnely large, the face broad, “full moon,” the eyes wude apart, the lids thick, 
the cars are large, of w axy appearance, the root of the nose is lowx the nostrils 
broad and flattened (“bull-dog” oi “pug” nose) The lips are thick, pro- 
truding, and usually open and cyanosed, the tongue large The chin is 
Jort, but there is often a “double chin,” below thejaws, on the short, thick 

nf.. 'i *1 n carious oi imperfect, but the former varies 

mucli w ith the care of the mouth, the latter w ith the age at which the disease 
fohr n n ” ®'‘'‘'/tion IS usual The head drops fonvaid, the upper ver- 

c rn are curied, with the comexity backward, the lumbar spine often 

• mg an opposite cun e, increasing the protuberance of the abdomen The 

’ Johns Hopkins Hospital Biilkhn, September, 1907, xwii, 341 
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abdomen has the “fiog-belly” shape, and usually shows an umbilical henna 
or pseudoheinia, containing fat but no intestines The pelvis is small 
The penis and scrotum are usually small, the clitoris and labia often oedcm- 
atous The legs are short The tibiae are sometimes curved, even without 
iickets or in the absence of thyroid treatment The epipliyses may be 
enlarged The hands aie clumsy, “spade-hke,” oi resemble paws The 
extremities are usually cyanotic The skin is thick, leatheiy, or tough, 
yellow, wrinkled, and dry Perspiration is usually but not invariably absent 
The hair is sparse, coaise, and dry The thyroid is usually impossible to 
feel, but may be present, even goitrous Tlieie may be soft, fluctuating 
masses of fat above the clavicles, m the jugular fossre oi the axillie, not always 
symmetiical The temperature is subnormal, there is gieat susceptibility 
to cold The blood shows distinct anaemia, sometimes as low m luemoglobin 
as 50 to 60 per cent , the red cells vaiy in size and shape, the leukocytes are 
not increased The mental condition varies, according to the age and 
development at onset, from mild to severe idiocy Myxcedema m child- 
hood without idiocy has been described by Mai fan and Guinon, Brissaud, 
and otheis In most cases the idiocy is of moderate degree Deafness, 
from adenoids or fiom middle ear disease, is very common, and has an 
important part m the failure of mental development The patient can learn 
easy sentences, can be trained to some extent, but is dull, oi apathetic oi 
stupid, slow and awkward of gait, and difficult oi impossible to aiouse 
to mental or physical exeition Angei and severe depression sometimes 
occm Some patients are vicious, almost all dirty, and more oi less helpless 
Chvostek’s phenomenon is usually present The appetite is usually good, 
but there is often a repugnance to meat Constipation is the rule 

Varieties — It is possible to subdivide cases of sporadic cretinism according 
to the stage of growth at which the loss of thyroid function became affective, 
both bodily and mental symptoms showing fairly constant relations, but the 
intermediate stages aie so numerous that such a classification is only of 
general application 

We can distinguish, with Comb6 * Congenital myxoedema, with complete 
arrest of physical (dwarfism, "nanism’’) and mental (idiocy) development, 
early infantile myxoedema, occurring in the first year, with less marked 
dwarfing and some intelligence, amounting to imbecility or semi-idiocy, 
late infantile myxoedema, occuriing in the second or thud year, with small 
body and inferior mtellect To these can be added the incomplete (frustc) 
form of atrophic myxoedema, corresponding, for the age of the patient, with 
mild myxoedema of adults 

Diagnosis — If the disease is known to the physician by experience, mis- 
takes can hardly occur with fairly typical cases, oi with atypical ones il 
the course can be followed for a short time Knowledge based only upon 
reading, with a study of portraits, should enable one to recognize the disease 
without great diffieulty, but has often led to erroneous diagnoses A thorough 
exammation of the patient is essential, and m most cases a careful differential 
diagnosis is necessary to prevent error Patients with severe infantile 
dystrophies have a strong resemblance in certain ways, and a hasty conelu- 
sion, based on the facies for example, should be avoided, much more one 


‘ Traite des maladies de I’enfance By Grancher, Comby, and Marfan, 1897 
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based on idiocy It is useful to considei the chief causes of eiior, and to 

learn the difteiential diagnostic features in each case 

The possible causes of eiroi aie iickcts, dwaifisni, Mongolian idiocj, 
achondroplasia, congenital adiposity, diffuse sclcrodcima of the nervborn, 
and hydrocephalus In all of the foui first mentioned thei e is lack of gi owth, 
most marked in my\oedeina and achondiojilasia, and especially abnormality 
of bone c^rowth Rickets is frequently assumed when myxocdcma is present, 
on account of deformities of the bones * In all stages the diffei eiices between 
the swollen epiphjses and n regular epiphyseal boundaiics of iickets and 
the lack of ossification of myxeedema are easy to demonstrate by skiagiams 
Dwarfism (“nanosomia” is etymologically less accurate than "miciosomia”^), 
01 miciosomia, includes tno classes, the pine dwaifs (microsomia simplex), 
miniature but well-foimed people, and the much less larc miciosomia 
infantilis, or infantile diiaifs, sometimes called “type Lorain,” following 
congenital or acquired disease ' The combination of idiocy and infantile 
dwc°rfism is difficult to distinguish fiom mj'xcedema, but can be iccogni/cd 
by the absence of the characteristic skin changes and of the cretinoid facics, 
the occurrence of sm eating and the difference m the bones Ateleiosis of 
H Gilford” cannot be mistaken for spoiadic cretinism 

Mongolian idioey is not admitted by many obseivers as an independent 
disease Many English wiiteis consider it spoiadic cretinism, Bayon thinks 
its existence unpioied It lequiies confiiniation, and the name should onl> 
be applied to congenital idiots in whom there is a Mongolian slant of the eyes, 
with epicanthus In many cases repoitcd theie was lestlcssness instead of 
the apathy of the cretin Although myxeedema patients may hai e epican- 
tlius, the other features of the facies of the lattei aie absent m Mongolian 
idiocy Achondroplasia (miciomelia, fetal chondrodystioph>) may be mis- 
taken for cretinism, as in the classic expeiience of Virchow Its most 
striking feature is the shortening of the extremities, much moiemaiked than 
occurs m sjioradic cietinisin and absent in rickets and Mongolian idiocy 
The cold skin and low temperatuie of the cretinoid, often w ith a slow pulse, 
IS an important feature in distinguishing sporadic cretinism fiom the othei 
diseases The spade-hke or paw-hke hands of the lattci usuall> differ 
plainly from the beaded hand of iickets and the “tiident” hand of achondio- 
plasia In all suspected cases the size and condition of the thyroid gland 
should be mvestigated Practice m all kinds of subiects wnll make this pait 
of the examination more certain In doubtful cases a careful trial with 
a thyroid preparation should be made Slight impiovement may occui 
under the use of thyroid in some of the other conditions, but nothing like 
the specific changes in myxeedema Congenital adiposity maybe of thyioid 
origin It can be distinguished from more marked hypothyiosis by careful 
attention to the symptoms The same may be said of diffuse scleiodeima 
neonatorum hlyxcedematous subjects may have hydiocepluilus, but the 
01 cimary subject, wnth high, overhanging forehead, can leadily be distin- 
guished from the cretinoid by a full examination ^ 

m ® inpnious claims of Hertoghe {Die RoUe der Schilddnse hci ShUstand 
and by Spiegelberg, Munich, 1900) for tlie identity of rickets 

and h}'pothyrosis are not admitted by otlier students of lioth diseases 

^ Bmtisli Medical Journalj 1904, n, 914 

Jn,ni diagnostic points with skiagrams are gn en b\ Sie^ert ( Tahr 
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Prognosis — Infantile myxcedema, if not treated, has a slow but sure 
course The oldei the patient grows, the more marked are the symptoms 
Improvement does not occur, even temporarily The duration of life is 
short, usually less than thirty years, although some patients live to thirty- 
five, forty, or even fifty Death is usually due to mtercurrent disease 
The modification in course and prognosis under specific treatment will be 
described later 

Treatment — ^The most impoi tant pai t of sporadic cretinism is the specific 
treatment, based on the experimental work of Schiff and Horsley 

Methods — Grafting of thyroids, as proposed by Horsley and carried out 
by Bircher and others, is rarely used The same may be said of feeding 
raw or cooked fresh thyroids, which aie not always easy to procure and 
easily decompose Liquid extracts, or more fiequently powders of the diied 
glands, are used, glands from sheep being official The official prepaia- 
tions aie Liquor thjTOidei, B P , freshly prepared, 100 minims represent 
one gland, dose, 5 to 15 minims, Glandulie thyroideae siccie, U S P , 
Thyroideum siccum, B P , one part equals five of fresh gland, dose, 1 to 
5 grains These are, on the whole, satisfactory, but it must be borne m mind 
that even when carefully selected they do not always agree m the amount 
of active principle they contain A method of standardizing is much needed 
Even if standardized it would probably be necessary m each case carefully to 
observe the effect of the remedy, and adapt the dosage to the individual The 
usual beginning dose is one gram of the powder, once or even thiee times a 
day, increasing according to the indications or lesults The latter are less 
maiked m proportion to the duration of the disease The effects appear 
within a few days, usually, but sometimes later Loss of weight is one of 
the first signs, then a more natural condition of the skin, with return of 
secietion of the sweat and sebaceous glands Cyanosis disappears, the 
pulse becomes natural, the movements hvehei Sleep is more natuial, 
apathy and indolence lessen The hair grows lapidly, and becomes 
fine and glossy, the blood returns to normal The “natural impulses 
of growth, which were in abeyance in the thyroidless condition, aie 
let loose” (John Thomson), even at an age when growth has usually 
ceased, and often equal 1 to 2 cm a month The body becomes more 
shapely The teeth grow, and the second set aie often laige and well 
formed The development of the mental faculties varies much m different 
cases It IS most marked m patients under ten years Some childien, 
under treatment, rapidly catch up with then fellows of the same age in their 
studies, others remain wholly or partly idiotic 

After the patient has made a definite improvement under the maximum 
dose, of about 25 grs a day in some cases, the dose is greatly lessened, or 
stopped at intervals, until a fairly accurate dosage has been discovered 
The temperature is a useful guide m some cases, the object being to keep it 
about normal The possibility of thyroidism or of severe symptoms must 
always be borne m mind, viz , loss of appetite, nausea or vomiting, nervous- 
ness, insomnia, rapid emaciation, fever, tachycaidia, mereased nitrogen 
metabolism, and extreme restlessness All patients with myxcedema are 
much more sensitive to thyroid medication than are normal subjects, children, 
howe’ver, less than adults Marfan, Immerwohl, Bourneville, and others 
have observed severe symptoms and even death from ordinaiy doses 
Siegert reports the death of a rickety child aged eighteen months from a 
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five crram tablet The thymus Avas filled with small hemonhages. In cases 
of lapid growth undei treatment, bmv-legs and bending oj the tibim sometimes 
occui, events indicating immediate diminution of the dose 
The general tieatment is by no means to be neglected Diet is an impor- 
tant matter, as shown by the changes foi tbcwoisc m hypothyroid infants 
after weaning, and by the e\pei linen ts of Bieisachci hlcat is a poison 
to such persons Milk, staiches, green legetablcs, fruit and cieam soups 
are useful Fresh air, bathing, and all other elements ot healthy life should 
be provided 

MYX(EDE3VIA 


S 3 nion 3 tms — Spontaneous and operative myxeedema , cache\ic pacll^ - 
deimique (Charcot, ISSO), cacliexia tliyroidca, caclic\ia thyrcopina sen 
stiumipina 

DefilUtlOIl — Myxoedema is a chronic disease characteri/ed by trophic 
disturbances of the skin and subcutaneous tissue and by cacliexia and mental 
disturbances, due to loss of thyioid function 

Etiology — ^The form of m}'\oedema most fully undci stood is that m Inch 
sometimes follows operations on the tliyioid This iias obserxed in one oi 
the earliest cases of goitre enucleation (Sick, 1867, rejiorted by Bruns m 
1888), and in many patients afterwaid, but not cleail> rccogni/cd as a 
symptom complex until aftei the publications of tlieBex culms and of Kochei * 

The most important symptoms are mental inei tia or apathy and the changes 
in the skin In peisons who have not completed their gion th, all the signs 
of sporadic cretinism are present It comes on slow Ij , usuall> many months 
after the operation It is most intense aftei complete extirpation of the 
thyroid in a young individual There are many degrees of sex eiity, and one 
form can pass into another Even severe cases are capable of improvement 
if the thyroid tissue left behind hypertrophies Extirjiation of four-fifths 
of the gland is sometimes folloxved by symptoms, oi if atiophy folloxx's a less 
extensix'e operation, the same thing null liapjien Or the removal of a lingual 
goitre may be folloxved by symptoms, if the otliei poition of the gland is 
small When cachexia folloxvs partial extnpation, the condition is usually 
mild The celebrated case of xmn Eiselsbeig shoxx s that metastatic neoplasms 
from a thyroid tumor can lessen the seventy of the symptoms hlyxccdcma 
has been knoxvn (Czerny) to occur m case of rapidly groxvmg goitic, and 
to be relieved by extirpation of one-half the gland (Neudoifei) Theie 
is a great difference in the proportion of cases of myxoedema following 
total extirpation, due paitly to methods of operating, paitly to thoioughness 
of search among patients Koclier, by continued obseivation, found all 
but one affected, and in that one theie wms a recidive The relation of the 
operation to the myxoedema is put beyond doubt by the laige senes of expel i- 
ments on animals 

In non-operative cases of myxoedema the cause is often impossible to 
discover Alcoholism, tuberculosis, acute infections, such as typhoid fexei 
mtluenza, pneumonia, cholera, and syphilis, have all been consideied, and 


conclusions of Exvald {NothnageVs spec Path u Therav Band -vxnX 
nnnrT” (Deutsche Chxnirgie, Band xxxvin) regarding tlie’ question of 
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probably justly Although the relation oi syphilis has been questioned, 
the observations of Koehler and of Pospelow and the effect of specific 
treatment seem to leave no doubt PeP has observed a family m which a 
syphilitic father had one son with myxcedema, another with aciomegaly 
In all these cases atrophy of the thyroid, following infection or inflammation, 
might easily occui Some would add to the above list, gout, malnutrition, 
malaria, exhausting diseases, and all kinds of excesses on the part of the 
parents Psychic shocks and the accidents in the sexual life of women 
(postpartum hemonhages), also rapid childbearing, and the menopause, 
seem possible causes of myxoedema m the descendants, less obviously, 
functional nervous disease 

Myxoedema is a disease of adult life Beginning with the age of fifteen 
years, an arbitrary line of division between cretinism and myxoedema, there 
IS an inciease up to foity-five, then a decrease The average age m women 
IS thiity-eight years, m men, forty-two More than half the cases in women 
occur between forty and forty-five, and in males two-thirds of the cases 
occur between thirty-five and fifty Women are moie often affected, m the 
proportion of 7 to 1 Multipaia are especially predisposed h'lany cases 
occur among the well-to-do, or at least those not in the poorer classes 

Family predisposition is often recognizable Myxoedema has been seen 
m sisters, it is not rarely associated, m the same family, with goitre or 
exophthalmic goitre Simple goitre and exophthalmic goitre may precede 
myxoedema, oi the symptoms of exophthalmic goitre may be combined wutli 
those of myxoedema as the function of the gland becomes gradually lost 

Myxoedema is rare in the tropics It occurs chiefly in cold climates, 
it IS common in England and Northern Europe, less so in North America, 
wdiere Howard^ found 100 cases reported up to 1905 It is probably more 
frequent than the reports indicate Moffitt has collected S3 cases in Cali- 
fornia The waiter saw' only tw'o typical cases in Michigan, and a numbei 
that might be classed as abortive or fruste, although it W'as not possible to 
demonstiate their true lelations by thyroid treatment In some .parts of 
England it is so common as to be spoken of as endemic, but is rare in 
Derbyshiie, the tiaditional home of goitre in England Maxey and Beikeley'* 
have showm the existence, previously denied, of myxcedema m negioes 
Berkeley’s cases w'ere not typical It has been found m natives of Biitish 
India 

Pathology — Myxoedema occurring befoie the completion of bone giow'th 
causes an arrest of ossification, as has been described under cretinism, 
but limited by the amount of incomplete bone m the body 

The increased thickness of the skin, the “solid oedema,” w'as at first con- 
sidered due to mucin (Ord, Charles, Horsley, etc ), of which some observeis 
found fifty times as much as normal The condition is now' considered due 
paitlv to a tissue resembling gianulation tissue, containing an increased 
number of fibrils and nuclei, partly to an infiltration with an amoiphous 
mateiial resembling mucus m the lymph spaces A similar infiltration has 
been described m other organs The cellular infiltration is most marked 


^ Berl him Woch , October 30, 1905 

■’ Journal of the American Medical Assomahon, 1907, xlviii, 1226 
^American Journal of Insanity, 1897-98, In, 415 
‘ Smith, Indian Medical Gazette, 1905 
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around the hair follicles, sebaceous glands and Sa"S 

unusual for the thickening to disappear wholly or in pait in me later sta^^ 
of the disease, and the discrepancies of vaiious investigators may be due to 

^^”Tli?t/«/)Oid gland is almost always reduced in sr/e to onc-lialf oi one- 
fouith the normal, Ponfick found one weighing 4 05 grams In rare casK 
It is absent There is no lelation betnmen the leduction of size and the 
seventy of the symptoms In some cases the gland is enlarged, but it is tlicn 
always diseased It is geneially pale, tough, and fibious hlicroscopically 
it shows scatteied areas of atiophy of the epithelium, meicaso of connectn c 
tissue, and degeneration of the arteries If colloid is present it is like y 
to be altered in refraction and staining reactions Ponfick san jicii-artciiai 


hemoirhages , , i i , i 

The hypophysis has been found enlarged, or enlaiged and dcgencratccl 

(Boyce and Beadle, Ponfick, and many otheis) In one case, Ponlick found 
the hypophysis not enlarged, but completely atrophied ' 'lire thyroid nas 
also atrophied 

Symptoms — These usually develop slowly, from weeks to years jiassing 
before the complete picture is pioduccd The first notable symptoms are 
sometimes mental, sometimes in the skin There is m some cases a frequent 
01 constant malaise, with lapses of memory and othei psychic anomalies 
In others the swelling of the eyelids, diyness and yellowness of the skin, 
solid oedema, or the gait may first attract attention 

The thickening of the sUn is usually first noted in the face, espcciall> the 
eyelids, or in the chin, cheeks, and neck Tlie appearance is such as to lead 
in many cases to a diagnosis of nephiitis, but the swelling docs not pit on 
pressure, although it feels much like oedematous tissue m some cases In 
others it feels like thick but healthy panniculus, obviously out of place The 
terms “solid” or “stagnant” oedema seem misleading The tissue laiely 
feels like that occurring in long-standing oedema The skin is sallow or 
even yellow m color Over the malar piommences theie are led or sometimes 
cyanotic areas It is rough or scaly, often gieatly thickened over the w lists, 
hands, and feet, and on the WTists and hands is often wrinkled so as to foini 


a lozenge-shaped pattern, while the fine lines on the normal hands and 
fingers are more or less obliterated The skin is diy, and neither e\cicise noi 
neivous excitement causes sensible perspnation Largely from this the 
electric resistance of the skin is inci eased TJie sebaceous secretion is often 
absent Plat waits and pigmented noevi of vaiious sizes and shapes tend to 
appear in various parts The foiehead is often w'linkled, the eyebiows 
elevated, in order to raise the heavy lids from the line of i ision The cheeks 
are flabby, the hps thick, the lowmr one often everted The tongue is Liio'c 
and clumsy in its movements The insides of the cheeks, the soft“palate, and 
pharynx are often swollen and of yellowish color, the mucosa stiff and dense 
making swallowing and talking difficult The ears are swollen. The teetli 
are often carious, and pyorrhoea alveolaris is common, but both of these 
depend much upon the patient’s habits, and even in otherwise severe cases 
the teeth nnd gums may be healthy The mucous membiane of the nose Is 
also thickened, yellowish, and gelatinous CurW has called atlento to 


’ ZeitHch f Uin Med , 1899, Band \x\vin 
Journal of the American Medical AssoaaHon, 1894, win, 4SG 
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the possibility of the nasal mucosa being the first seat of the peculiar infiltra- 
tion The abdomen is laige, usually pendulous The arms and legs are 
altered m shape in some cases, the legs looking cedematous, but not pitting 
on pressure The hands are larger than before the disease began, the fingers 
thick and clumsy The name “ spade-hand” (Gull) is sometimes suggestive 
The hair becomes dry, coarse, and brittle, and falls out rapidly On the 
head this often affects the edges of the haiiy scalp most, causing the “frontal 
band alopecia” of D Walsh or the “cassowary neck ” The hair of the eye- 
brows becomes sparse and harsh, addmg to the peculiar appearance of the 
face The hair on the body also falls out The nails are often coarse, 
brittle, with longitudinal or transverse ridges, but grow with normal rapidity 
All the skin anomalies are worse m cold seasons Soft, gelatinous pads, 
like fat, appear above the clavicles, on the front of the neck, thorax, or 
abdomen, or on the genitals 

The symptoms on the part of the mind and nervous system are striking 
and important Weakness or loss of memory is almost always complained 
of, and all the mental processes are slow Indecision is marked The 
patient is often listless or sleepy, and may even act like an animal m winter 
sleep (Charcot) The disposition is often kind and considerate, slon to 
anger, but at times showing bursts of rage Some patients are suspicious, 
some have agoraphobia Hallucinations of sight and hearing sometimes 
occur, and there may be delusions of seeing small animals, usually not volun- 
tarily admitted by patients on account of the fear of being suspected of alco- 
holism Insanity may develop, but, as Starr early pointed out, differs fiom 
most forms of insanity 

Speech is usually slow, the voice often altered, muffled, or “leathery ” 
The former is ascribed to a central, toxic affection, the latter to the changes 
in the tissues of the organs of articulation Patients often show an unex- 
pected garrulity, continuing to talk after the matter on hand has been settled 
This may be related to the fact that they often leave the tongue out, after 
showing it, like patients m stupor Not only is indolence marked, but any 
mental or physical exertion, such as reading oi housework, quickly becomes 
a burden It is difficult to fix the attention, or to carry out a line of thought, 
but a certain degiee of shrewdness may still be retained The reflexes 
are weak but rarely absent Cramps oi spasms of the extremities occur, 
Chvostek’s phenomenon can often be elicited The gait is peculiar, usually 
weak and somewhat atactic, like that of a person stiff from overexertion 
Patients often stumble and find especial difficulty in walking downstairs 
or on uneven ground The chief reason for the gait seems to be the thiek- 
ening of the subcutaneous tissue, perhaps assisted by alterations of the 
muscles The head often has a tendency to fall forward or backward, even 
without dro^^smess Headache is frequent, sometimes suggesting that of 
nasal disease Neuralgias and pains m the muscles, 3omts, and bones are 
not rare 

The organs of special sense are often affected The eyelids are swollen, 
often red at the edges Use of the eyes causes weariness Lacrimation 
IS frequently present Wagner has reported a case of neuroretimtis in 
which vision was much improved by thyroid treatment Deafness is a 
common symptom, and depends usually upon myxoedematous thickening of 
the mucous membranes m the pharynx or ears Tinnitus is frequent and 
troublesome Taste is often absent, or there may be anomalies of taste, or 
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a sensation of buining m the mouth, without evidences of iiritation The 
swelhno- of the mucosa of the nose is a frequent source of irritation eve- 
land has called attention to spellings on the turbinate bones, of Ma\y pallor, 

■“S'SnS rfZcl ‘“d where the sk.n ts Ih.ekened The pahent 
IS often painfully sensitive to cold, and all the symptorns are usually ^^orse 
in'cold weather The skin is colder than in health, and the mternaj tempera- 
ture IS low, generally about 97° oi 96° F , sometimes as low as 95 or 96 t , 
98° is to be looked upon m such cases as a febrile temperatiiie 

The heart’s action is weak, the second sounds sometimes accentuated 
The pulse is infrequent, from 40 to 60 per minute, regular, usually of Ion 
tension There is often arteriosclerosis beyond the degree to be expected 
from the patient’s age The heait may be dilated Pain in the heart occurs 
even without thyroid medication Hemorihages sometimes occui m the 
skin and mucous membranes 

The blood shons more or less amemia in about half the cases, the led 
corpuscles being reduced to about 3,000,000, sometimes 2,000,000 or less 
per emm The luemoglobm is reduced to about the same proportion as the 
led cells, sometimes lonei Normal counts have been noted, and piobably 
exist in cases with high specific gravity of the blood (A Schneidei) ICrae- 
pehn and Lebieton and Vaquez described mciease m si/e of the led cells 
Nucleated red corpuscles are not uncommon with low red counts The 
leukocytes are usually not greatly increased, and show no noteii orthy changes 
m their formula, unless an increased number of large mononuclear cells 
Prout has noted laige blood platelets 

Loss of appetite is very common, and digestion neak Thirst is almost 
never felt Constipation is often present, but diairhoea, sometimes profuse 
and frequent, is not rare Hemorrhoids are also likely to occui The urine 
often shows no abnormality The quantity is moie often diminished than 
increased The specific gravity is low The nitrogen elimination is Iom 
A lbuminuria occurs m about one-fifth of all cases, in some of these cases 
other forms than serum albumin have been leported hlucin has been 
found in considerable quantities under treatment Nephiitis, usually 
chronic interstitial, is comparatively frequent, but glycosuria is rare 

The mucosa of the labia often shows an infiltration like that in other 
mucous membranes Leukorrhoea is often present IMenstruation is irieg- 
ular m many cases BramwelP has reported the case of a patient, aged 
thirty-six years, myxeedematous from her twenty-fifth year, ^\ ho menstruated 
regularly Menorrhagia is sometimes marked In one patient, judging 
from the history, it seemed to be the fiist symptom, soon follo^^ ed by yellow 
skin, which was not unnaturally ascribed to the loss of blood Sterility is 
frequent but not uniform Kirk reported a patient who had thirteen children 
dm mg the disease Improvement has often been obseived in prec^nancy 
ibis has been ascribed to the influence of the fetal thyroid (I), but seems 
more easily explained by the increased nutrition m pregnancy Hertoehe 
™“*“ns spermatorrhoea as one of the results m the male ^ ^ 

su^/ZfiT be recognized Until recently it was 

supposed that there were two mam groups, acute and chronic The former 

^v e now recognize as tetany, but there are some cases of myxoedema that come 

* Chmcal Studies, 1903-1904, ii, 329 
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on rapidly after operations, or in cases of goitre oi exophthalmic goitre, 
or from unknown causes Such cases were described by Ord, Charcot, 
and others Among these may be placed Oslei’s remaikable case, repoited 
to the American Neuiological Association m 1S9S, in which a man, aged 
thirty-one years, had a rapid gam in weight, bloating of the face, enormous 
enlargement of the abdomen Avith splitting of the corium, diarrhoea, and nii- 
table temper Rapid pulse and bloody stools soon followed, with increased 
tachycardia, delirium, glycosuiia, and death Anders^ has called attention 
to similar but less severe cases, suggesting a combination of myxoedema 
and Basedow’s disease 

There are many varieties depending upon the completeness of the clinical 
pictuie Many of these, m fact, are difficult to distinguish from ceitain 
cases of neurasthenia, psychasthenia, or senility, piemature oi otherwise 
Hertoghe^ is the most ingenious and thoioughgomg student of these cases, 
which have also been investigated by Pel and Buschan 

Myxoed^me fruste, larvate or incomplete myxoedema, is likely to be charac- 
terized by such symptoms as apathy, slight thickening of the subcutaneous 
tissue, flush 111 the malar regions, a sensation of or tendency to chilling, and 
a thyroid smaller than noimal Hertoghe would call all of these fully 
developed cases of myxoedema, and it would be well m all such cases to make 
a trial with thyroid preparations He would mclude among incomplete 
forms not only all infantile cases, but also such processes as adenoids, 
hypeiti opines of the nasal mucosa, painful swellings of the liver, and varicose 
veins It IS certainly tempting to consider them, and many other changes, 
as due to hypothyroidism, and some are latent cases, but there aie often 
contradictory features, and the therapeutic test is not always unequivocal 
Another interesting variety is myxoedematous infantilism, a case of i\hich 
■nas reported fiom the wiiter’s clinic by Morns ® 

According to the severity of the symptoms we can distinguish mild, severe, 
and intermediate cases of myxoedema Murray has described a mild form 
in women aged forty to fifty yeais, which recovers spontaneously 

Diagnosis — Myxoedema is easy to recognize if the symptoms are at 
all marked and the clinical pictuie borne m mind The fact that cases 
are still occasionally mistaken for neplmtis or jaundice shows the need of 
constant effort to avoid such errors by careful and thorough examination 
Incomplete cases, and cases under the form of obesity, or lymphangitis, or 
tiophoedema,^ can only be recognized by careful examination, and usually 
prolonged observation under treatment 

Prognosis — Before the thyroid treatment was known the outlook 
for the myxoedematous patient was hopeless Progressive mciease of 
symptoms, mth relative improvement in summer and relapse m wmtei, 
usually brought the patient to a point m which any mtercurrent disease 
proved fatal Spontaneous recovery of distinct cases was raie, although 
Fraser reported one after ten years The average duration was five to seven 
years Under thyroid treatment the prospect is very different In mild 
cases a practical cure can be obtained, and even m seveie cases the symp- 

’ Toumal of the American Medical Association, 1897, xxix, 63 
’ NouveUe Iconographie de la Salpetnere, 1899, xii, 261 
^ International Clinics, 1906, i ol i\ , 17th senes, p 132 

* lleige, Noiiv Icon de la Sal pit , 1899, xu, 493, ibid , 1901, xl^, No 6, Parhon et 
Cizicou, ilnd , 1907, xx, 448 
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toms can be so contiolled that a symptomatic cmc is possible undci caieful 
tieatment Death occuis fiom mtercurrent disease, such as tubeiculosis 
or pneumonia, or accident, like uraimia or apoplexy, sometimes from severe 
intoxication, Avith nervous symptoms like those already described, and 

coma or prostration , 

Treatment— This may justly be looked upon as one of the most re- 
maikable achievements of medicine. It is at piesent the best example oi 
“substitution” therapy or organotherapy, better named opotheiapy 

Methods of Thyroid Medication —The usual method of treatment consists 
m the use of dried thyroid of the sheep, as mentioned before Diaftmg 
IS still used, but has obvious disadvantages Colloid of thyroid glands, 
tried by Cunningham (1S9S) and Buchanan (1899), is not at all promising 
lodothyrin has been tried by many, but is less effective than the dried gland 
Theie is rarely any difficulty in getting patients to take tlie^ tablets, so 
that the rectal and inunction methods have no advantages “Thyroido- 
erythism” of Poncet (1894), irritating the thyroid by means of iodoform 
plugs or foreign bodies, need only be mentioned as an example of the pains 
taken by some to avoid simple treatment 
The beginning dose is usuallj' one tablet (2 grs of diy powder) three 
times a day Some patients can not take tins dose, but may begin with 
one tablet a day, oi even less Usually the larger dose can be taken, and 
increased up to five or six tablets daily, until a good result has been 
secured The dose is then cut down, and the final amount determined by 
careful experiments 

The effect of the treatment is quickly evident, both on the physical and 
mental symptoms There is rapid and marked loss of weight, gi cater in 
the early days of treatment and due to the loss of myxeedematous infiltration 
and of fat The loss of wmight may amount to twmnty or thirty pounds, or 
more The face becomes thinner, the eyelids lose then puffiness, and the 
eyes may even seem to recede into the orbital cavities The malar flush 
disappears, and the cheeks take on a youthful pink The fat pads disappear, 
the body and extremities shrink Smaller gloves and shoes can be wmrn, 
and the stiff gait and inability to bend the body subside The skin loses 
its harshness and dryness wuthin a few^ days Sw eating returns and may be 
profuse and offensive, Menstruation reappears Bramwell saw' milk secre- 
tion in one case The urine is increased in the first few' days, but soon falls 
to the previous quantity Talking and sw'allow’ing become easier The 
memory improves, the mind becomes clearer, endurance and initiative return 
to normal The ban begins to grow again, although the former ban coii- 
tinues to fall out The Iran has its natural color, even at advanced age 
The best results occur m cases wuth most sw'eUmg As an example, in 
ilinnieut s case, the first one heated in the United States (1892), the woman 
had been ill for twelve years, w'as bedridden, deaf, and hairless, wuth intense 
mental and physical prostration There was marvellous improvement 
within a tew weeks, hearing became normal, hair grew down to the waist, 
the skin was of brilliant color and texture, and the patient, taking 5 grs 
ot fresh thyroid twice a week, was able to cany out mipoitaiit functions 
r obstacle to the result Bramwell had a successful case at 09 
years, after years of illness The blood at fiist becomes more amemic, 

‘ Cnstiani, La Semaine Medicate, 1904, No 10 
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and then improves Even giowth of the skeleton may begin at ages beyond 
the usual period 

Important symptoms may occur during treatment, and must be carefully 
guarded against F C. Shattuck early pointed out the occuirence of cardiac 
pain with frequent pulse, elevation of temperature, and other symptoms 
This has frequently been seen, and has led many to insist on the patient 
remaining m bed m the early weeks of treatment If this is not done, 
the patient should be put to bed on the occurrence of any of the symptoms 
mentioned, the dose of thyroid eut down or stopped altogether, and ice-bags, 
strychnine, or cardiac stimulants used At later periods such symptoms 
may occur even fiom small doses Thus, Bonney observed exliaustion after 
4 grs Bramwelk saw distinct symptoms on taking one-half of a tablet, 
equal to ^rg- of a gland Putnam pointed out the occurrence of heai t weak- 
ness long after thyroid treatment, and Murray saw a death from exertion, 
but, on the other hand, many patients become able to carry out considerable 
effort, as m mountain-climbing Other toxic symptoms are Delirium, 
somnolence, spasms, dyspnoea, albummuria, glycosuria, pain in various 
parts of the body, erythema, or urtiearia Diarihcea occurs m some cases, 
with 01 without nausea and vomiting Thyroid extract is much moie toxic 
to myxoedema patients than it is to liealthy persons The earl}' idea, that 
the toxic effect is due to decomposition, is not much held at present 

The skin usually quickly becomes healthy, but in some cases desquama- 
tion takes place m large areas, especially on the hands and feet Foerstei 
leported a chloasma-like eruption on the temples and forehead during treat- 
ment He also saw abscesses form in the skin m plates where camphor 
had been injected forty days previously CEdema of the legs often follows 
the disappearance of the myxcedematous swelling 

In some cases there is a paradoxical condition Largei doses of thyroid 
become necessary for the myxoedema symptoms, but the toxic phenomena 
are as severe as ever, as one of Ewald’s patients observed Atiophic cases 
are more prone to symptoms of depression, and these patients should be 
kept 111 bed m the beginning of treatment Ewald recommends aisenic, 
m the form of Fowler’s solution, three drops a day, as a preventive of symp- 
toms of thyroidism 

During treatment, and after improvement has been obtained, the general 
condition should be carefully treated The diet should be simple Meat 
should be excluded or reduced to the minimum, milk, \egetables, cereals, 
fish, and fruit aie permitted Alcoholics are injuiious The patient should 
avoid severe cold, but should be m the open air as much as possible Bathing 
and exercise must be adapted to the effects Cold baths are never well 
borne 


' Clinical Studies, 1903, n, 261 
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THE PITUITARY BODY 

The pituitary gland or hypophysis cerebri is a body of ^arlable size, 6 to 
10 5 mm m sagittal, 10 to 14 5 mm in Aertical, and 5 to 9 75 mm in trans- 
verse diameter (Zander), and weighing on the a^erage, in health, 0 6 gram 
It lies m the sella tuicica or pituitary fossa of the sphenoid, attached to the 
base of the brain, behind the optic chiasm, by the infundibulum 
It IS composed of ti\o lobes The largei or anterioi lobe is made up of 
follicles of various shapes, containing large “ chromophile” cells with both 
“acidophile” (eosinophilous) and basophile (“cyanophile”) gianules, and 
smaller paler cells of indistinct outline, called “chief cells” (Stieda), “granule 
masses” (Rogowitsch), “granular protoplasm” (Schoenemann), or “chro- 
mophobe” cells Accoiding to Benda, accepted by others, the larious cells 
represent stages of a single class, the chiomophilc cells being more numerous 
in middle life, the chief cells in old age Erdheim has shown the evistcnce 
in the cells of fatty granules, Avhich become laigei and more numerous ith 
age In older subjects some of the follicles contain a mnteiial like thyroidal 
colloid, which also occuis between the follicles 
The posterior lobe is made up of connects e tissue, blood\ essels, pigmented 
cells of various sizes and shapes, and also cells like those in the anteiior lobe 
Between the h\o lobes is the “pars intermedia,” a partly vascular, partly 
glandular structure, with colloid in tubules and vesicles The two lobes have 
sepaiate blood supplies The capillaries of the anterior lobe are “sinusoid ” 
The anterior lobe is derived from Rathke’s pouch of the pharyngeal ento- 
derm, the posterior lobe from the midbrain ectoderm It is unnecessaiy to 
detail the results of investigations in the physiology of the pituitary, since they 
are still unsettled A resemblance of the structure of the gland to that of the 
thyroid had long been known, and Rogowitsch, Stieda, and others found 
enlargement of the pituitary after thyroidectomy, involving the chief cells, 
and suggesting compensation Bourneville, Osier, Compte, Ponfick, and 
others found enlargement in cietins Schoenemann and Compte obtained 
divergent results in their examination of the pituitary m cases of thyroid 
degeneration Compte saw hypeiplasia, coriesponding to the results of 
experinmnts Oliver and Schaetei found a blood pressure laising substance 
wnch Howell thought Avas produced by the posteiior lobe, but Heiiing 
recently brings evidence suggesting its origin in the pars intermedia 
n lu ^* 1 , 1 found a depressor substance (1899) Rmon and 

^ extract of the posterior lobe stimulates the adrenals and 

f 1 function, and that extract of the anterior lobe increases 
} d function The results of extirpation of the gland vary in detail, 
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accoiding to diffeient investigatois Masay (1906) claims to have pioduccd 
a pituitaiy cytotoxm which causes cachexia and defoimities of the extiemi- 
ties in dogs 

According to experiments of Schaefer (Heitei Leetures, 1908), many difh- 
eulties are due to the complex function of the gland, and it is probable the 
lelation of the pituitary body to other organs and to diseases, concerning 
which so many brilliant speculations have been made,^ is closely associated 
with the production, by various parts of the pituitaiy, of “hormones,” 
“activating” or stimulating substances with obscure but impoitant effects 
on numerous organs, duetless, sexual, and otheis, as well as upon metabolism 
m its bioadest meaning, including growth 

Pathology — Circulatory changes, fiom ansemia to hemorrhage, are 
very frequent m the pituitary Postmortem changes occur quickly, and 
have caused mueh confusion Colloid and cystic degeneration are not rare, 
softening cysts, fibroid degeneiation, and calcification are also not uncommon 
findings Combinations of degeneration and hypertrophy of the gland are 
important, the latter giving use to the adenoma or so-called struma of the 
pituitary These may reach considerable size, cause pressure on the brain 
oi optic chiasm, or erode the bones Accoiding to C Lowenstem,^ they are 
frequent, especially in adults, are not chaiacteristic of degenerated, but of 
de\ eloping oigans, and should not be unexpeeted in cases of aeromegaly ® 

The numerous tumors described as sarcoma and carcinoma of the pitui- 
taiy have m some instances been adenomata Cases of undoubted sarcoma 
have been observed, as also carcinoma In some cases of the lattei, with 
metastases, defective development of the sexual oigans has been observed 
Acromegaly is not always present Kollarits has collected 50 cases of tumor 
without acromegaly Gummata, tubercles, and echinococcus have also been 
noted, and also without aciomegaly Teratomata and hpomata have been 
described Various explanations have been given for the cases of jiituitary 
tumor without acromegaly, such as age beyond the period of overgrowth, or 
different histological structures in the two classes of cases Serious doubt 
may be given to reports of cases of aciomegaly m uliicli the gland is 
reported normal Bregmann and Stemhaus^ assert that m all cases coming 
to autopsy there has been some alteration of the pituitaiy Benda’s investi- 
gations, as those of D D Lewis,® go far to confirm this In a case of 
aciomegaly with no macroscopic lesion of the gland, Lewis found an mciease 
of chromophile cells and loss of chromophobe Some cases of aciomegaly 
with malignant disease have had a rapid course 
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Synonyms. — Acromegalia, aciom4galie (Fr), Akiomegahc (Germ), 
Pachyacrie (von Recklinghausen), Marie’s disease 

^ See especially F Pmeles, Die Beziehungcn der ALromegalic zum Myxeedem und 
zii anderen BhitdrusenerLrankungen, Samvil Llin Vorlnigc, 1S99, Sa]Ous, The 
Internal Secretions and the Principles of Medicine 
^ Virchow’s Archiv, 1907, clxxvviu, 44 

^ Swale Vincent, Internal Secretions and Ductless Glands Lancet, 1906, ii, 348, 430 
^ Virchow’s Archiv, 1907, clxxxvm, 360 
^ Johns HopLins Hospital Bulletin, May, 1905, xvi, 157 
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Definition —Acromegaly is a chronic disease characterized by an abnoi- 
mal increase of the size of the extremities and of some internal organs, with 
cachexia, associated with morbid function of the pituitary 
History —Knowledge of the disease began in 1886, when Pierre JMarie 
described two cases of his own and others in the literature, and distinguished 
It from other diseases with some of the same symptoms At once \arious 
accounts of similar or related cases were sought out in the older literature, 
including some described as “ macroglossia” or big tongue An impor- 
tant prepaiation for hlarie’s announcement bad been made in 1872, by Carl 
von Langer’s anatomical study of giants In that, i on Langer had described 
two types of giant crania, one normal, large but well formed, the other 
vith a large sella turcica and enormous lower ]an, with other features now 
well known as acromegaly He also pointed out the enlargement of the 
soft parts, and from the alteration of the sella turcica concluded there had 
been degeneration of the pituitary body The n ork of Fritsche and Klebs 
(1884) brought a serious confusion into the subject After Mane’s first 
publication wide interest was aroused He himself added to the litera- 
ture m 1888, and in 1890 his pupil, Souza-Lrfiite, gave an exhaustive study ‘ 
Among the numerous important works may be mentioned those of Collins 
(1892), M Sternberg (1894, 1897), Brooks (1898), and O T Osborne (1892, 
1897, 1899, and m the Refetcnce Handbook of ihe Medical Sciencci, 1900, 
vol i) Interesting references to early literature ai e given in the study of 
Felix Patry, L’Aciomegalie avanf, 1885, Pans, 1908 
The prescientific history of acromegaly is intimately related to the litera- 
ture and folk-lore of giants, especially the defoimed and monstrous kinds 
The sculptures of many French and Italian Gothic chuiches show interesting 
examples ^ 

It IS not necessaij in a woik of this kind to speak in detail of giants, although 
they belong more to medicine than to anthi opology The current idea of a 
giant is probably that of Geoffroy St Hilaire — “an individual supciior in 
size to that of the race,’’ but this is too general Meige (1902) made a 
useful classification into normal and pathological giants, the former rare, the 
latter less so, which agrees in general with the division of von Langer, but is 
more accurate m detail Anthropologists make an arbitrary classification, 
those above 2 meters (6 ft 8 in ) in height being termed giants Clinically 
it IS more accurate to make a further classification, and we can, with Roy, 
speak of transitory or precocious giants, such as occur sometimes at pubeit'\ , 
infantile giants, resembling eunuchs and castrated animals m many par- 
ticulars, and acromegalic giants The giantism may be partial, affecting 
any part of the body Sometimes the fat is hypertrophied It is not always 
easy o istmguish accurately the various classes Some individuals looked 
upon as true giants have proved to be acromegalic So far from beino' 
superior creatures, as is often thought, even the most “normal” giants are 
p ysically and functionally defective m many ways They are relatively 
pvpn absolutely weak, they often have large or deformed extremities, 

acromegalic, they are all mentally inferior, furnishing 
beTren Academ,o,a„,“-„„d all d,e young, usuall, 

Souza-Leite, New Sydenham 

= See lSSA" p®”® ^So^faravhie de la Salpclncre, 1908, p 90 
VOL VI — 30 ^°^’ hiologique sur les Geants, 1904 
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Etiology. — Acromegaly is a lare disease Benda, in 8000 autopsies, 
encountered 3 in 13 months, and only one more m seven yeais It has been 
found m all parts of the world, among all laces Berkeley described the 
first negro case, Dana that of an American Indian The two sexes are 
about equally disposed to the disease 

Acromegaly occurs most frequently in the third decade of life, very rarely 
m the second or aftei the fourth, although in women it seems to begin, on the 
average, latei than m men Moncorvo’s case in a child aged fourteen months, 
IS considered not acromegalic, probably cretinous It affects especially people 
of large size Accoi ding to Sternberg 20 per cent of acromegalics are above 
SIX feet m height when symptoms begin, while 40 per cent of giants are 
acromegalic D waifs, howevei, are not immune A family predisposition 
has been noted, also diabetes in the ascendants and goitre in the patient 
or immediate relatives Among the causes assigned we find inherited 
nervous disease, alcohol, lead, syphilis, emotional shock, such as fright, 
various infectious diseases, typhoid and scarlet fever, poisoning by illumi- 
nating gas, and trauma In Peiry’s case (1905) with a history of trauma, 
it seems the condition was a not unusual form of local hypertrophy rather 
than acromegaly Very often the histoiy or an old photograph will show 
that the disease antedates the alleged cause, although the latter may some- 
times hasten the progress of the disease 
Pathology — It was supposed at first that aciomegaly was due to lack or 
suppression of the internal secretion of the pituitary, but more recent histo- 
logical and expeiimental work indicates that hyperfunction is more probable, 
and that altered function of other ductless glands, including the internal 
secretion of the sexual glands, have important but as yet obscure relations 
to the disorder of nutrition that causes so many of the striking features 
of the disease Some of the reasons for this view have been given m the 
preceding section, and others will appear in the following 
Morbid. Anatomy — Bones —Although the enlargement of the extremities 
IS usually the most striking anatomical alteration, all the bones of the body 
are more or less affected As m the extremities, however, the process is not 
a geneial enlargement, but an exaggeration of bony piommences, crests, 
iidges, tuberosities, etc The grooves for tendons, vessels, and nen'es aie 
often of unusual depth The process is due to periosteal growth, and osteo- 
phytes are common The bones are often increased m density m the outei 
parts, but the spongy poition is often lightei than normal Hans Cursch- 
mann calls attention to degeneiative processes, causing atrophy of the bones 
of the hands and feet He found this m three cachectic cases Among the 
individual bones some show alterations that deserve particulai mention 
The cranium is often deformed by osteophytes and a gieat exaggeration 
of the occipital, mastoid, and other prominences The orbital arch is large, 
the frontal prominences conspicuous, the zygoma, malar and nasal processes 
all increased m size The glenoid foss* are larger and wider apait than 
normal The lower jaw is almost always enlarged in all directions The 
cranium is usually irregularly thickened, and is remarkable m most cases for 
the enlargement of the sella turcica The sphenoidal sinuses are large, the 
antra of Highmore also, as are all the accessory sinuses The vertebral 
column IS always deformed in ad\ anced cases, with kyphosis of the cervical 
and upper dorsal legions The vertebral bodies are not altered, except 
secondarily, but the processes and borders are enlarged 
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The most stiilving altciation is usually in the e\ticniitics, \ 1/ , cnlaigemcnt 
of tlm hauds and feet, but ^Mth the exception of the teimuial phalanges. 
^^hlch aic often broad and thicJc. amUi axostoscs in yaiiablo and 
the bones of the cxtieimties are laicly leally enlaiged 11 they me, the 
process IS not considered essential to acioine^alv .w ,1 

Sltn and Subcniancorn —Examinations postmoitem show that tlie 

enlaigenicnt of the extiennties is not cliicfly bony A-iay examinations 
i,how the same thing, as desciibed by Scluilt 7 e, Schlcsingci, Edcl, and otheis 
It IS thciefoie inoic aecmately desciibed as paehyaciia than acromegaly 
The subcutaneous tissue is thickened by connective tissue growing m and 
around the fat lobules, sometimes foimmg hbious tumois Snnilai growths 
suiiound the sweat glands and iieiics, or sometimes pass between the iieive 
fibci-s The haii follicles, sw eat glands, and bloodi csscls m the skin me not 
notably alteied The conncctn e-tissuc oi cigrowdh also occiiis 111 the muscles 
The piiuUaii/qhnd is often enlaiged, as it was m the caily case of Volga 
( 1869 ) and m von Langci’s pathological giants Sometimes the gland is 
described as noimal, but obviously enlaiged bc\ond the a^ciagc Some- 
times the enlaigcmcnt is only modciatc, up to the si/e of n chcii> , but with 
erosion of bones, indicating abnounahtj It may icacli the si/c of an 
apple, growing down to the phalanx, 01 up into the base of the biain, and 
outwaid into the iateial sinuses The antcnoi lobe is especially invohed 
01 the altciations desciibed, the most fiequent me hypeipiasia 01 adenoma, 
cystic, fibrous, “malignant” adenoma, saicoma Ilanau showed that the 
so-called saicomata aic denied from the epithelium of the gland, so the} aie 
bcttoi named malignant adenomas Benda found m his fom eases mi 
exccssiic numbei of chiomophile cells He thinks the hypeipiasia of func- 
tionating cells IS picsent m all cases of acromegaly, but that m the fuilhei 
toiiise of the disease citlici a malignant dcgcnciation of the hypci plastic 
tissue, 01 some othci tissue, icplaccs the functional cells 
The othei ductless glands show' no constant change If altcicd, the 
condition is not always easy to distinguish from a complication The 
adienals haic been noimal 01 slightly atrophied. The thyroid gland is 
almost always abnormal, being cither laigc and goitrous 01 atrophied In a 
case 111 the W'litci’s clinic, Waitlim found the paiathyioids hypeiplasfit, 
w cighing 1 5 to 1 7 g , ivitli cystic dilatation of the lymph spaces The thymus 
is often enlaiged Benda found the carotid glands small, but noimal ’ The 
pineal gland has been found enlaiged The duia and pia machnoul aie 
sometimes calcified 01 cicn contain bony plates not, of couisc, peeuhai to 
acromegaly The biaiii is sometimes desciibed as laige The most inipoi- 
tant diangcs aic those due to picssuic, especially "111 the icgion of the 
mfuiidibulum, chiasm, and pons Vaiious dcgeneiatne changes have been 

a "V peiipheial iicivcs me sometmW atfccted as 

all eady dcsci ibed Bai 1 ett has 1 cpoi ted an mtei estiiig case Degeneration 
of the cenical sympathetic has been desciibed m some eases In many 
otlieis it was noimal 

luteinal oigans, 01 “splantlinomcgaly,” has been dc- 
OslSd " ^ ' kidneys. In ci , heai t, and spleen In one of 
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The pancreas is sometimes the seat of connective-tissue oveigiowth, but 
shows no constant specific diabetic change, even m cases m which diabetes 
was present during life (Benda) 

Symptoms — ^The acromegalic patient is usually able to give a histoiy 
of important symptoms long before the characteristic deformities occur 
Headache, frontal or vertical and often excruciating, irritable tempei, 
moroseness, pains m various other parts of the body, including the joints, 
disturbances of vision, loss of memory, tingling or numbness of the extremi- 
ties, mci eased appetite and thirst, constipation, polymia, and various dyspep- 
tic symptoms, are the most frequent early phenomena In women amenoi- 
ihoea is frequently but not always noted, m men, sometimes, loss of sexual 
power Variations m the couise of the symptoms can often be discovered, 
and sometimes a gam m weight If besides some of the symptoms noted 
there is a statement of increased growth, either general or in the “ends” of 
the body, suspicion should at once be entertained that the case is one ol 
acromegaly A comparison of old photographs will often assist m showing 
the changes of the extremities, but as Benda has pointed out, eare must be 
taken to avoid mistake by the perspective errors common m photographs 
Changes m the sizes of hats, gloves, and shoes are more trustworthy The 
latter may increase two or three sizes Sometimes the abnormal giowth 
begins before the subjective symptoms, but is not considered a sign of 
illness 

The head shows unusually arehed and prominent brows, with the forehead 
retreating In one of the writer’s adult cases the hat-size changed from 6|- 
to 7|- The skin of the forehead is wrinkled The nose is large, sometimes 
enormous The nasal mucosa is often thickened Epistaxis is a frequent 
symptom The zygomas and malar prominences are exaggerated The 
upper jaw is seldom notably altered, although the antra of Highmore are 
enlarged The upper lip is often long and thick The lower jaw is almost 
always enlarged, although m some otherwise typical cases (Gauthier, Camp- 
bell, Whyte) it has not been so The bone is enlarged in all directions, so 
that the condyles are farther apart than normal, the rami longer and wider 
than normal, the symphysis thicker and uneven The lower teeth may be 
2 cm or more beyond the upper ones The alveolar process is, as it were, 
rolled out, the teeth farther apart than normal, “enlarged” m one case The 
face IS generally oval (“type ovoide” of Marie, often spoken of as progna- 
thous, but not strictly so, and more accurately spoken of as piogenic 
(“cranium progenicum”) When the jaw is not prominent the lacc is 
spoken of as square (“type carr6e” of Mane) The chin is thick The 
head tends more and more to lean forward, and the chin may come to lest 
upon the sternum 

The eyes may be of normal size and position m the large orbital cavities, 
or there may be exophthalmos from bony growths or increase of soft parts 
m the orbit, or even actual enlargement of the bulbs The lower eyelids 
are often thick The ridges m the occipital region are usually much in- 
creased in si/e The tongue is almost always large, although Dieschfeld 
saw a case vith large lower jav and tongue of normal size It may be 
so large as to force the mouth open, and it plays a part in the deformity 
of the alveolar processes The tongue is usually indented at the sides, 
fissured, and the papillae enlarged The soft palate and uvula are often 
thickened 



PLATE IV 



Acromegaly Original observation 

The size of gloves changed from to and of shoes from 3 to Syi 
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The larynx is sometimes large and its mucosa thickened generally or in 
various parts Corresponding to the changes in the mouth and larynx, 
the voice is often aftected, deeper in pitch than before, and speech is slow and 
thick The submaxillary, salivary, and cervical lymphatic glands are oiten 
enlarged, the thyroid is sometimes goitrous, sometimes atrophied 

Kyphosis, kyphoscoliosis, and lordosis are present in various degrees, 
sometimes observed early, usually increasing in the advance of the disease, 
and causing a marked decrease m height The thorax is often laige, 
especially m the anteroposterior diameter, the ribs are often thickened at 
the ends, their motions interfered with, and respiration largely abdominal 
as a result The sternum is enlarged, thick, and uneven The spinous 
processes of the A'ertebra are often much enlarged The clavicles are 
generally thick and sometimes enlarged in all directions In comparison 
with the size of the thorax the abdomen often looks small, and is rarely 
pendulous The pelvis is often enlarged by bony growths on the crests and 
tuberosities of the bones Enlargement of the clitoris, labia, and penis, 
and reduction in size of the uterus, ovaries, and testes have been mentioned 
The shoulder joints are sometimes large, also the elbows, but the foie- 
arms are often thin and weak, and look still smaller on account of the in- 
creased size of the hands The lattei occurs under two different forms 
In one the hand is long (“type en long,” or giant type of IMaiie), more 
fiequently broad (“type en large,” oi massive) and paw-like The fingers 
in this type are thick, sometimes clubbed at the ends, sometimes “sausage- 
shaped ” The skin of the hands is thick, the subcutaneous tissue also The 
nails are often short, thick, buttle, and striated Although the bones of the 
hands and fingers are sometimes increased in length, most of the enlarge- 
ment comes from the increase of the subcutaneous tissue, with exostoses 
and increase of the points of attachment of the tendons 
The knee-joints are sometimes enlarged, also the patellie Crepitus 
may be present m the joint The ankles and feet show a more decided 
enlargement The enlargement of the os calcis backward, and of the great 
toe, and an enlargement of the outer side of the foot cause a very charactei- 
istic feature of the disease The skin and soft parts of the feet show altera- 
tions like those of the hands The subcutaneous tissue in general is often 
thickened by connective-tissue overgrowth Later this is followed by atrophy 
The skin in general is often yellowish or broira Over the nose it is 
sometimes red, with enlargement of the sweat and sebaceous ducts The 
skin IS usually dry, but perspiration is easily provoked The hair usually 
grows well It may be increased on the body Nmvi, mollusca fibrosa, 
fibromas, sometimes painful, and lipomas often occur in the skin Flushing 
fingling, sweating, and other vasomotor changes in the skin are frequent' 
Hemorrhoids and varicose veins are not rare Verstraeten observed hmh 
ever, but, as a rule, the temperature shows no marked alteration 
i he muscles show no marked change in the early stages or may be in- 

LaTpr' AUnf accelerated Tile heart usually becomes hypertrophied 

iraiSlnl S°" compensation, ivith great oedeLi, Kme 

uupoitaiit factors in the case Sclerotic changes iS the blood yesscra“e 
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often present Dyspnoea is frequent, from weak heart or from the changes 
in the bony thorax 

The liver and spleen are often papably enlarged 

Manj^ of the nervous symptoms in the disease are directly due to the 
pituitary tumor so often present Uhthoff^ has explained why pressure 
symptoms are not still moie frequent Ward Holden (1900) has desciibed 
the mode of involvement of the optic chiasm The diaphragm of the sella 
turcica prevents enlargement forward for a time Affections of the oculo- 
motor nerves occur when the tumor grows backward, if it increases sideways 
the abducens becomes affected Affections of the sight occur m more than 
half the cases Bluriing of vision, concentric narrowing of the visual fields, 
bitemporal hemianopsia, and optic atrophy with amblyopia to amaurosis 
are encountered The pupils are generally noimal, but may be dilated 
Nystagmus and strabismus occur The retina is often congested In some 
cases only one eye is affected 

The external ears are often large and thick Deafness is not infrequent, 
and fiom pressure on the cavernous sinuses, tinnitus aurium is frequent and 
often painful, especially on Ijnng down The external auditory canal is 
sometimes enlarged, the membrana tympani thickened Smell and taste 
aie rarely affected Parsesthesia of the extremities is a frequent symptom 
The tactile sense is sometimes lessened in the hands and feet The reflexes 
are not notably affected in most cases Beduschi has reported a case in 
which the knee and Achilles reflexes were absent, and with amyotrophic 
palsy and alterations of faiadic excitability 

Loss of memoiy, slowness of mental processes, and depression or delusions 
are frequent Bursts of anger are likely to occur, or insanity with suicidal 
01 homicidal tendencies Epilepsy is sometimes combined with acromegaly 
as described by Farnarier and also Shanahan Somnolence is often a 
marked symptom, and may pass into stupor Vertigo and syncope are not 
unusual Part of the nervous symptoms are due to pressure, but others 
depend upon more indirect causes, toxic, circulatory, oi from pain, weak- 
ness, or the exhaustion from complicating diseases like diabetes, nephiitis, 
01 myocarditis 

The blood becomes affected in the later stages, showing low coloring 
matter, diminished red cells, slight leukocytosis, and a relative oi absolute 
lymphocytosis Franchmi observed hpiemia even in non-diabetic cases, 
and an excess of calcium and magnesium Hfemoglobmuria has been 
observed by Chvostek, who looks upon it as the result of a vasomotor 
anomaly due to pituitary disease 

The urine shows no characteristic change A very fiequent occurrence 
IS glycosuria, the cause of which is still unsettled Benda found it without 
alteration of the pancreas That it is cerebral and due to the pituitai> 
disease seems borne out by the fact that diabetes is most marked with the 
largest tumors Borehardt,^ in repoits of 176 cases of acromegaly, found 
diabetes noted in 63, and ahmentaiy glycosuria in 8 more, indicating a lack 
of carbohydrate metabolism m 40 32 per cent of all cases Expeiiments 
on animals gave support to the view that the symptom was caused by 
hyperfunction of the pituitary gland Albummuiia with casts occurs as 
pait of a complicating nephritis in many cases 

' Berl Uin Woch , 1S9S, Nos 22, 23, 25 
^ Zeiis f him Med , 1908, Ivi, 332 
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The metabolism of acromegaly is not characterized by constant changes 
in any respect, judging from the few reports in the literature » 

diabetes, Basedow’s disease, and myxcedema cause modifications, as migb 
be expected, when they occur with the disease Edsall and Miller conclude 
there was retention of phosphates m the bones and muscles, and increase ot 
urinary calcium They point out that the metabolism suggests metabolic 
abnormalities rather than mere overgrowths, so that further researches in 
the same field are urgently indicated Feeding with large quantities ot 
pituitary tablets also has little effect, either m health or in acromegaly 
(Salmon, Magnus-Levy, Schift, Franchini) 

The coiirse of acromegaly is very variable The early subjective symp- 
toms are usually long misunderstood The remissions of the disease add 
to the confusion, so that a sudden increase of symptoms following some acute 
illness or an accident first calls attention to the nature of the process The 
remissions may last many months or even years The duration is obviously 
difficult to estimate The usual classification as regards duration includes 
tliree forms Benign, with mild symptoms and a duration up to fifty years, 
chronic, lasting from eight to thirty years, acute or malignant, ending in six 
years The majority of cases belong to the clironic form Sternberg has 
called attention to malignant cases, with enlargement so rapid that it can be 
seen' by the physician In all the cases observed there was malignant 
disease of the hypophysis Other varieties are based upon individual 
clinical features Duchesneau has called attention to an amyoti opine, 
Sainton to a neuralgic, and Beduschi to a paralytic form The terms 
“pseudo” and “fruste” have been applied to cases with very atypical 
features Some of those will be considered m connection with diagnosis 

Acromegaly is often combined with some or many symptoms of other 
diseases, especially exophthalmic goitre, syringomyelia, myxoedema, and 
epilepsy Horsley,^ in fact, looks upon epilepsy as one of the common 
features of pituitary tumor 

Diagnosis — The diagnosis in a typical case is very easy In the early 
stages It may be difficult, and it is also difiicult to exclude from acromegaly 
certain examples of various diseases that in some respects resemble it, 
especially all those associated with local enlargements of the extremities* 
Brain tumor, arthritis deformans. Graves’ disease, diabetes, and progressive 
muscular atrophy have been supposed to be present alone in many cases, 
although the whole history and physical condition, if carefully investigated* 
Avould quickly reveal the true state of affairs Acroparsesthesia, especially 
at the time of climacteric, has been supposed to be present, and until enlarge- 
ment of the ‘ends ’ reveals the true condition the mistake might be difficult 
to avoid ® 

It IS essential to realize that enlargement of a single extremity or of all 
the extremities is never enough for a diagnosis The enlargement of the 
other ends of the body is mucli more important, and there must also be some 
o, i^ervous, eye, or subjective symptoms The recognition of a brain 
tumor in any case, with a localization at the base of the brain and near the 

diagnosis of the former need only be refened to here It is impoitant to 

^ University of Pennsylvania Medical Bulletin, March, 1903 n 143 
British Medical Journal, 1906, i, 323 ’ ^ 
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consider some of the diseases that from deformity may be wongly classed 
with acromegaly Myxoedema has frequently been so mistaken The 
skin and the mental condition are often much alike in the two diseases The 
absence of bony enlargement, the thick myxcedematous pads, the loss of 
hair, and low temperature are important signs Cases of myxoedema com- 
bined with acromegaly require careful weighing of all the signs, as w'ell as 
investigation of the less obvious features of both diseases The confusion 
with cretinism can hardly stand a careful investigation of the early history 
Erythromelalgia has been mistaken for aciomegaly, but a careful examina- 
tion would prevent error, by disclosing the marked vasomotor feature of 
the former, and the absence of the characteristic features of Mane’s disease 
Giantism is to be differentiated by the absence of acromegalic character- 
istics These should be looked for m all giants, especially when changes 
of figure or other signs of illness occur Giants with unsymmetrical lesions 
of bone, from local disease or syphilis, must be distinguished by attention 
to the general rules 

Osteitis defoimans (Paget) differs from acromegaly m the absence of 
enlargement of the soft parts, the tendency to curving of the tibiaj and other 
long bones, the moie advanced age of onset, the greater tendency to unsym- 
metrical enlargement, and the absence of the enlarged lower jaw 

Arthritis deformans is sometimes associated ivith gieat enlargement of 
the feet, less frequently the hands, although the gieat size and thick fingets 
and toes of aciomegaly are not usual in the foimei K}q3hosis is sometimes 
present The two diseases may be combined, in which case, as m otheis 
of difficulty, the couise of the disease, the subjective symptoms and the con- 
dition of the soft parts would be of great impoitance 
Pulmonary osteo-arthropathy is to be differentiated by the presence of or 
history of bronchitis, emphysema, or other disease of the respiratory tiact, 
the absence of enlargement of the soft paits of the hands and feet, and the 
curved nails at the clubbed ends of the fingeis and toes 

Hyperostosis may cause serious difficulty m diagnosis, either m leontiasis 
ossea, affecting the cranium alone, or in the diffuse form The disease usually 
begins m eaily life, may cause deformities of the vertebial column, with 
exophthalmos, blindness, deafness, imbecility, and death It may be com- 
bined with acromegaly Cases of this kind cannot be understood until the 
whole subject of growth is cleared up 
The clinical diagnosis of the vaiious partial overgrowths of fingers, toes, 
ete , cannot often be made without an accurate idea of the nature of the 
morbid process, which may prove to be related to acromegaly All these 
cases need to be investigated with leference to the pituitary and other duct- 
less glands 

Adiposis dolorosa, multiple enchondroma, elephantiasis, lymphangitis, 
scleroderma, and trophoedema have at times caused difficulty in diagnosis 
Thorough examination alone can prevent serious eriors 

The value of skiagraphic examination of the bones of the extremities 
and of the skull must be remembered, and use made of it for diagnosis as 
well as for study 

Prognosis — Tins varies with the determination of the variety, the 
presence or absence of complications on the part of vital organs, and the 
possibility of giving the patient all the care a disease so rieh in symptoms 
requires CEdema of the brain, uriemia, severe heart weakness, and seveie 
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diabetes are most serious signs Cases in which an early operation on the 
pituitary can be successfully performed may enable the prognosis to be 
modified, but it is too early to foretell the ultimate result in such cases 

Treatment — Efforts to treat acromegaly with extracts ot the pituitary 
and thyroid have been made by many, but, on the whole, with disappointing 
results At the same time, further experiments with organic preparations 
are legitimate, and the progress of discovery in the physiology and pharma- 
cology not only of pituitary extracts, but of those of other organs, should be 
carefully followed in order to learn indications of value Thyroid extract 
may be useful in cases with myxoedema symptoms, and should be used, with 
pi oper care, in such cases While many have had bad results from pituitary 
extract, Osborne’s experience is interesting and encouraging Giving from 
SIX to twelve grains a day, he saw improvement of many symptoms and of the 
hypertrophies 

In case a pituitary tumor can be recognized, an effort should be made 
to treat it surgically, especially if the pressure symptoms are severe Schloftei , 
Mozkowicz, von Eiselsberg, Hochenegg^ and others have shown how much 
can be accomplished in certain cases In recent operations the nasal route 
has been preferred to the frontal, sometimes assisted by a-rays Not only 
improvement of tumor symptoms, but also diminution of the enlarged parts 
and of the subjective symptoms, have been obtained Horsley has pointed 
out that in such cases “the first duty of the surgeon is to relieve mechanical 
pressure, to do iSso as to avert blindness, and to prevent a fatal result ” 

The symptomatic treatment must be directed to the relief of symptoms 
and complications Analgesics and sedatives will often be required for 
painful conditions Diet can often be arranged so as to improve constipa- 
tion or glycosuria Potassium iodide, mercury, and arsenic have been 
thought of benefit Cardiac weakness, nephritis, and symptoms associated 
with them must be treated as under other circumstances 


PROGERIA (MICROMEGALY). 

Hastings Gilford has proposed giving the name “progeria” to a remark- 
able condition observed, in one of the cases he studied, by Hutchinson, and 
noted as a rare freak by earlier writers In the elucidation of diseases of the 
ductless glands, and especially of the pituitary body, this condition will 
probably have its true character assigned Gilford’s® cases are so fully 
described and Ins conclusions so carefully drawn that it is impossible at 
piesent to do more than give the results of his work He studied three cases 
one, a male, coming to autopsy at seventeen, one dying about the same age 
fortytliree ’ another, a female, less thoroughly investigated, dying at 

The clinical features are remarkable for the combination of incomplete 

senility in the early age at which it appears, from the great majority of cases 
ot premature sen.l.ty in not having 5'ny of the uenarcanses, Td &ore! 


der Operation an der Hypophvse " Beit 
wSs; k“ v); amp / Ch,r , IgoIrStuSe. A?c 
’ The Practitioner, 1904, Ixxiii, 188 
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at present, seems to represent a condition such as can only be explained as 
the result of some as yet unknown disease of the organs presiding over 
development We see the figure, the face, manner, and apparently the 
ideas of an old man oi woman, with the baldness, gray haii, wasted skin, and 
fat, muscular emaciation, even angina pectoris, sclerosis of the heart and 
arteries, and fibroid kidneys, with the height of a si\-yeai-old child, with 
persistence of some of the milk teeth, thin cranium, absence of facial, axil- 
lary, and pubic haiis, and persistence of the thymus In the case that came 
to autopsy, some of the organs showed an attempt at normal development 
m size Some of the long bones had the delicate shafts of a child, the 
epiphyseal ends of youth, and the fusion of the real age 

Gilford thought at first of naming the condition micromegaly, on account 
of the contrast to acromegaly The pituitary body was examined in one 
case and found negative, but, of course, AVithout the application of such tests 
as are now lequned m the examination of that gland Gilford discusses 
the various possibilities, and cites the views of others who have consideied 
allied topics, such as dwarfism It is hardly necessaiy to point out the 
differences between such processes as he describes m the bones, and the 
normal variations of development so carefully studied by Rotch ^ 

^ Transactions of the Association of American Physicians, 1907 See also the 
useful article of E Fuchs, “Vier Falle \on Myxoedem nebst Beitragen zur Skia- 
graphisehen Differentialdiagnose der verschiedenen Formen verzogerten Langen- 
wachstums,” Archiv f KinderheilLunde, 1905, xh, 60 % 
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CHAPTEB XX 


HODGKIN’S DISEASE 


By WARFIELD T LONGCOPE, M D 

Definition. — Hodgkin’s disease is an affection characterized by painless 
progressive enlargement usually of several groups of lymph nodes and ac- 
companied by amrogressive anosmia Often the spleen, and sometimes the 
liver, IS enlarges 

Historical — In 1832 a paper by Hodgkin, entitled “On Some Morbid 
Appearances of the Absorbent Glands and Spleen,” appeared m the Medico- 
Clnnirgical Transactiom Hodgkin described m this article a peculiar 
disease characterized by progressive enlargement of the lymph glands, 
associated with white deposits like suet in the spleen There were seven 
cases m all, and among these were specimens which he had found m the 
Museum of Guy’s Hospital Strangely enough, most of these cases seem 
to have been examples of syphilis, tuberculosis, or possibly lymphatic leu- 
kieraia, so that m reality Hodgkin described only a few instances of the disease 
which now bears his name Before this time reference had been made to 
a form of enlargement of the spleen in -which white deposits -nmre scattered 
through the pulp , and in association with this condition swelling of the lymph 
glands IS mentioned BiigliT described briefly autopsies on several such 
cases, and Malpighi mentions probably the same condition in his Be 
Viscenun Stnictura, published in 1669 To Hodgkin, however, is due the 
credit of having recognized a disease process 

In spite of the fact that Hodgkin’s paper presented something quite new, 
the subject was virtually neglected for over twenty years Markham,^ it 
IS true, m 1853, published details of a case which suggests the condition 
described by Hodgkin, but the disease was not generally recognized until 
1856, when Wilks,® in England, and Bonfils,'^ m France, both reported cases 
resembling those of Hodgkin Bonfils ivas ignorant of Hodgkin’s work. 


Essajjs on Abdominal Tumors, Ne-w S 3 'denhain Society, 1860, n 
Patlwloqical Transactions, 1853, iv, 177 ^ 

Guy’s Hospital Reports, 1856, n, 114 
Soc Mtd d’Ohservat de Pans, 1856, i. 
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and Wilks, too, did not realize, until after he had made his report, that 
the condition had been known before In fact, unwittingly, he made use of 
some of Hodgkin’s oiigmal specimens which had been preserved m Guy’s 
Hospital Museum Two years later Wunderlich^ published an account of 
two cases with full histological descriptions, while reports of doubtful cases 
soon followed by Pavjf^ and Potam ® Finally, m 1865, Wilks’* wrote upon the 
subiect for a second time, brought togetliei 15 cases, including the ones 
that Hodgkin had leported, and called the condition “Hodgkin’s disease ” 

Sufficient had now been wiitten to make the disease generally known 
It was familiar to Virchow, among others, who gives a short account of 
the condition in his “Krankhafte Geschwulste,” to Colmheim,® Billroth,® 
and Trousseau’ But opinions diffeied so, during this early period, as to 
the true character of the disease, that m almost every important paper it is 
described under a different name One need only mention such teims as 
“progressive multiple lymph gland hypertrophy” and “lymph adenoma” 
(Wunderlich), “lymphosarcoma” (Viichow), “malignant lymphoma” 
(Billroth), “pseudoleukiemia” (Cohnheim), “ad^nie” (Tiousseau), and 
“desmoid carcinoma” (Schulz) to lealize the chaotic condition of the 
older literature Notwithstanding the fact that Hodgkin’s disease was 
confounded with many other affections, it was separated veiy definitely 
by such writers as Trousseau, Wunderlich, Wilks, and a fen others fiom 
leukdemia, tuberculosis, syphilis, and the malignant forms of lymphosarcoma 
Virchow’s work upon the diseases of the blood had been ‘published many 
years before, and the absence of blood changes m Hodgkin’s disease was 
often emphasized 

Wilks had placed some importance upon the attending anaemia and pro- 
gressive cachexia, and wishing to distinguish the condition fiom lymphatic 
leukaemia, which was attracting much attention at that time, suggested as 
well as Hodgkin’s disease the name “anaemia lymphatica ” The prevalent 
opinion was that the disease was a variety of lymph gland tumor, often 
associated with enlaigement of the spleen, and accompanied by progressive 
amemia, fever, and cachexia 

The later history is involved principally m discussions upon the etiology 
and exact pathological histology of the growths About 1885 a serious 
question arose as to the tubeiculous nature of the disease, and this question 
has been debated to the present time Certain observeis, on the other hand, 
have concerned themselves with the relationship between Hodgkin’s disease 
and lymphatic leukEemia, or have bi ought forward arguments for or against 
its classification as a true tumor But recent studies m this country and 
Germany seem to have fixed a definite pathological basis for the classification 
of the disease There are, however, certain authors who aie not inclined 
to regard Hodgkin’s disease as a pathological entity They consider that 
there is a gioup of more or less distinct pathological conditions which 
together form a symptom complex By some, ceitain forms of lympho- 

* Arch f Phys HdlL , 1858, ii 123 
2 Lancet, 1859, n, 213 
^ Bull de Soc d’Anat , 1861, vi, 217 
^ Guy’s Hospital Reports, 1865, xi, 56 
" Virchow’s Arclnv, 1865, xxxni, 451 
“ Ihid , 1861, x'xi, 439, 1862, xxiii, 479 
’ Clinique Med de V Hotel Dieii, 1865 
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Scircoma, simple hyperplastic conditions of the lymph nodes and other 
ioiins of lymphoma, as well as the type of glandular enlargement described 
by Reed and others as Hodgkin's disease, should be included undei one 
(reneral heading Warthin has found that only about one-third of his cases 
which were diagnosed as Hodgkin’s disease have shown the pathological 
changes described by Reed and others The majority of the other cases 
ha\e presented pathological pictures of a condition which he terms lymplio- 
cytoma and describes as a hyperplastic or neoplasm-hke enlargement ot the 
lymph node dependent upon an overgrowth of the cells of the type of lym- 
phocytes either of the small variety or of the large cells He, however, 
considers that the alterations described by Reed and others represents a 


distinct condition 

That there exists a disease of the lymph nodes which m its pathological 
histology IS characteristic is now well recognized by many authorities, 
and since many of the English writers as well as recent German and Italian 
writers are inclined to restrict the term Hodgkin's disease to this paiticular 
group of cases, it was thought best to considei the subject in this chapter 
from this point of view 

Etiology — Distnbution — Hodgkin’s disease seems to be pretty widely 
distributed over the countries of Europe and through America, and may 
exist in all parts of the globe, although, owing to the lack of repoits from 
certain countiies, this fact is difficult to ascertain In this country the 
reported cases have occurred with few exceptions m whites It is probably 
much more common than is generally supposed, for the writer has been 
able to collect 72 cases with fair clinical histones and full histological 
descriptions which have been reported since 1903 This does not include 
many cases reported, especially from Germany, in which the pathological 
changes alone are described Including the cases of Diedrich and Fisehei, 
leported before 1903, we have 86 cases from which to draw statistics In 
Sternberg’s series the clinical histones are not recorded The disease is 
said to affect dogs, horses, and pigs (Friedberger and Frohner,^ Weil and 
Clerc,^ Cadiot and Weil,® McFadyean,^ and Hodgen^), but a more accurate 
and extensive study is necessary before one can assert that these glandular 
swellings in animals are the same as Hodgkin’s disease in man 

Sex — The disease is much more common in men than in women Of 
the 100 cases which Gowers collected, 75 were m males, 25 in females, 

Fischer collected, 86 uere in males, 38 in females, 
of Clarke s 43 cases, 32 were in males, 11 in females, and of the cases which 
the writer has collected, 58 weie males and 28 females 

Age —Young adults are especially susceptible, although the affection has 
been described in extreme youth and old age 34 of Gowers’ cases occuried 
between the ages of ten and thirty, 37 of Fischei’s cases occurred between 
the ages of three and fourteen, 76 between the ages of fifteen and thirty-ffie, 
and only 11 after the thnty-sixthyear In the writer’s series the cases occurred 
in the various decades as follows 


> Vcimmnj Pathology, Translation by M H Hajes, 1904 
-drc/i denial Exp eld’ anal Path, 462 

Ibid , 6G5 

5 Comparative Pathology, 1903, xvi, 379 

Ibid f 382 
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Years 

Cases 

Before 10 

17 

10 to 20 

23 

20 to 30 

15 

30 to 40 

17 

40 to 50 

5 

50 to 60 

5 

60 to 70 

2 

No age gi\en 

2 


Total 86 


Predisposing Causes — Various factors have been suggested by different 
observers as predisposing causes, and of these the one most frequently 
mentioned is local inflammation By certain authors a good deal of stress 
has been laid especially upon inflammations of the throat and also of the 
eyes, ears, and nose Since the disease usually starts m the cenacal lymph 
glands, it IS natural that infection of the throat and tonsils should be looked 
upon AVith favor as a predisposing factor Local irritation has been men- 
tioned as a possible factor Heredity is probably unimportant, and a 
history of syphilis can be obtained in comparatively few cases There is 
no evidence to show that the disease can be transmitted from one person 
to another, although in a few instances a history of glandulai swellings in 
other members of the family has been obtained (Warnecke) 

The actual cause of Hodgkin’s disease seems to be as obscure today as 
it was over seventy years ago Although many factors have been brought 
fonvard as possible etiological agents, a satisfactory explanation to account 
for the origin of the disease is still wanting The old idea that the process 
was a true tumor has to a large extent been relinquished Unlike a neoplasm, 
the growth is usually encapsulated, does not, as a rule, invade the sur- 
rounding tissue, and produces no true metastases, since the secondary 
nodules are believed generally to arise from preexisting lymphoid tissue 
The fact, too, that the growth involves secondarily only one type of strueture, 
namely, lymphadenoid tissue, has been used as an argument to differentiate 
it from the true tumor metastases Nevei theless, certain recent investigators 
are inclined to believe that the condition may be very nearly related to the 
true tumors It is unquestionable that the tumor masses may at times 
be non-encapsulated and may extend into the surrounding tissues Yama- 
saki has reported two cases in which he considered that the disease terminated 
in sarcoma Gibbons,^ from a study of nine cases, considers that the capsule 
IS infiltrated in most cases, that the growth extends beyond the capsule in 
many, and infiltrates the surrounding tissues occasionally He theiefoie 
classes Hodgkin’s disease with malignant tumors 

Bactenolpgical Studies — Many investigators are of the opinion, never- 
theless, that the changes in the lymph nodes show a close resemblance to a 
chronic inflammatory process Bacteriological findings, however, have 
given most unsatisfactory results Pyogenic cocci and a number of un- 
identified organisms have been isolated by several observers,^ from the 
blood of patients suffering from this disease, and from the glandular swellings 

* American loumal of the Medical Sciences, 1906, cxxxii, 692 

^ Verdelli, Cent / inner Med , 1895, xm, 24, Bnpdid Piccoli, Ziegler’s Beitrage, 
1894, xvi, 388, Delbet, Compt -rend de I’Acad des Sciences, 1895, No 24 
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both before and after death, but the results have not been 
work remains unconfirmed Contradicting these findings, inost obseivers 
have obtained no growth of bacteria from the blood or grandular tumors 
Thus, Fischer^ in 12 cases found blood cultures and cultures from the extir- 
pated glands sterile , i i i i. 

Experimental Inoculations — Delbet claims to have produced lymphoma- 
tous nodules experimentally in animals by inoculations of a microorganism 
isolated from a case of Hodgkin’s disease Recently, Cignozzi, by mocumting 
into animals pieces of gland from a case of tuberculosis simulating Hodg- 
kin’s disease, claims to have produced an enlargement of the lymph glands 
which microscopically presented the same appeal ance as the glands removed 
from the patient Although tubercle bacilli were found in the enlarged 
glands, there were no histological tubercles 

Emulsions of glands from three of the Pennsylvania Hospital senes of 
cases have been inoculated subcutaneously into small monkeys, and in one 
case glands were fed to those animals One monkey has been under obser- 
\ation for a year Several weeks after the inoculations the monkeys showed 
transitory general glandular enlargement, but microscopically the enlarged 
axillary gland showed only a simple hyperplasia 

Tuberculosis — ^The one etiological possibility which has been most seriously 
considered is tuberculosis The development of this view goes back many 
years, and recently the subject has been repeatedly discussed In 1884 
Weigert described a case of pseudoleukiemia, sections from the glands of 
which showed tubercle bacilli Previously, in 1874, Hilton Fagge® had 
described a case of primary glandular tuberculosis simulating Hodgkin’s 
disease, and in 1887 another instance was recorded by Delafield * Similar 
observations were reported by Weishaupt,® Askanazy,” Cordua,’^ and otheis 
The idea of the association of the two diseases became more and moie preva- 
lent, until finally, in 1898, Sternberg’s® paper appeared This author brought 
fon\ ard the view that pseudoleukmmia was a peculiar form of tuberculosis 
To substantiate his assertion, he reported a number of cases of pseudoleu- 
ksemia in the organs or in the glandular swellmgs of which he could demon- 
strate either tuberculosis or tubercle bacilli Of the 15 cases which he 
described, 13 were considered as pseudoleukiemia, 8 shoved tuberculosis 
of one or more organs or tubercle bacilli in the glandular sv ellings Before 
this v ork it had already been recognized by Weishaupt," Westphal, Diedrich,“ 
and Fischer that tuberculosis might appear as a secondary infection in 
Hodgkin’s disease, but these authors considered that the two diseases were 
distinct processes, and assumed no etiological impoitance for the tubercle 
bacillus Sternberg’s results have been widely discussed, his views followed 
by some, but opposed or modified by many 

Evidence is certainly accumulating to show that it is impossible to demon- 

8 vn Gottingen, 1893, p 152 

/ Hrnll , /sgs, S47, Zeei 

:o f , 1893, h, 83 

Belt zuT Uin CJnr , 1896, vvi, 376 
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stiate tuberculosis or tubercle bacilli in the glands in a laige majoiity 
of the cases of Hodgkin’s disease Fischer, in his 12 cases, could not demon- 
strate tubercle bacilli in sections from the glandular tumors m any one, 
while inoculations of portions of the lymph nodes into animals was attended 
with negative results Of Reed’s’ 8 cases, 1 died of miliary tuberculosis 
No tuberculosis could be found in two other autopsies In the 5 operative 
cases nothing suggesting tuberculosis could be found in the lymph nodes, 
nor could tubercle bacilli be demonstiated In two instances inoculation 
experiments were negative In none of the writer’s^ series of 8 cases, 
4 of which came to autopsy, was there any evidence of tuberculosis Inocu- 
lation of portions of the lymph glands into animals from 4 different cases 
gave negative results Similarly negative results were obtained by Simmons® 
from inoculation of portions of the glands fiom 5 of a series of 9 cases into 
animals Yamasaki,’ m a study of 6 autopsies on fatal cases of Hodgkin’s 
disease, found old, small foci of tuberculosis m the bionchial lymph nodes, 
apices of the lungs, or tuberculous ulcers of the intestines or tuberculosis 
ot the spleen in 4 instances One inoculation from portions of the lymph 
nodes produced tuberculosis in animals, twice the inoculations gave negative 
results Benda® reports a study of 9 cases Acid-fast bacilli were found 
m the glands from one case which he states positively were not tubercle 
bacilli Only a few of his cases were associated with tuberculosis, and he 
concludes that pseudoleuksemia and tuberculosis are distinct processes, to 
be differentiated even when they occur together in the same gland Aschoff® 
reports 5 cases, in all of which inoculations of portions of the glands into 
animals produced no results Warnecke,^ m one of 9 cases studied by him, 
found apical tuberculosis From 4 cases inoculation experiments gave 
negative results These authors conclude that tuberculosis has no etiological 
significance in the production of Hodgkin’s disease The two diseases 
may be associated, but tuberculosis appears only as a secondary infection 
Sternberg,® himself, has recently modified his statement as to the character 
of the disease, and although he considers that the tubercle bacillus may 
have something to do with the lesions in certain instances, he admits that it 
is not the only cause, and considers the condition as a granuloma The 
idea that the disease is allied to the infectious granulomas is a view con- 
curred in by many 

Recently White and Proescher® have described spirochsetes which they 
have found not only in the glands from cases of Hodgkin’s disease, but of 
lymphatic leuksemia and lymphosarcoma The structures which they 
described could be readily stained in sections by the Levaditi method, and 
sometimes were observed in enormous numbers It remains yet for these 
observations to be confirmed 

Pathology. — Lymph Glands — ^The anatomical picture which this disease 
presents at autopsy is often one of a striking character If the glandular 

* J ohm Hopkins Hospital Reports, 1902, x, 133 

^ Bull Ayer Clin Laboratory of Penna Hosp , 1904, No 1, p 4 

^ Journal of Medical Research, 1903, ix, 378 

■* Zeit f Heilk , 1904, xxv, 267 

® Verhand der Deut Path Gesellschaft, 1904, Heft 1, p 123 ” Ibid , p 129 

’ Mitth aus d Grenzgebiete d Med iind Chir , 1904, xiv, 275 

* Verhand der Deut Path Gesellschaft, 1904, Heft 1, p 129, Erg d allg Path 
und path Anat , Lubarsch-Ostertag, 1905, 9th Jarligang, p 502 

" Journal of the American Medical Association, 1907, xlix, 115, 1988 





PLATE V 





HODGKIN’S DISEASE 


481 


involvement is ^vldespread, great collections of tumors are seen in the neck 
thorax, axillai, retioperitoneum, mesentery, and inguinal regions But 
wherever the tumors are found, whether they aie generalized or confined 
to one situation, such as the neck oi mediastinum, then geneial appearance 
IS much the same When the lobulated tumor masses aie examined care- 
fully one sees that they are composed of separate nodules, varying greatly 
in size the larger nodules usually forming the central portion of the masses, 
while smaller tumors are attached to the superficial regions In typica 
instances the nodes are oval or round, often somewhat irregular but still 
presenting a smooth surface, they aie not fused, but are discrete and separate, 
even in the largest masses, foi the single tumors are only held together by 
loose connective tissue Often by rapid dissection these laige, conglomerate 
tumors may be resolved into single smooth nodes The color is white, 
pinkish, semitranslucent gray, or a delicate cream tint 

The nodes yaiy a great deal m consistency, and, indeed, it has been common 
since Virchow’s description of the condition to distinguish between the 
haid and soft forms of lymphoma This distinction is, however, more or 
less artificial, for the hardness or softness of the nodes depends upon the 
progressive changes which have taken place in the tumois themselves In 
certain cases all the glands may be soft, some giving a distinctly elastic 
sensation on palpation, others almost suggesting the piesence of fluid, so 
near is the feeling to one of fluctuation, while, again, all the tumors may be 
firm or extremely hard Occasionally, in a single group of tumors some are 
soft, some clastic, some fiim, and others again seem almost to fluctuate 
Usually the smallest or youngest nodes are soft, while the larger ones aie 
firm, but the reverse may be true, and the size of the tumoi may be nojndex 
to its consistency (Plate Y) 

The cut section is often very chaiactenstic The surface of the softer 
glands IS pinkish gray, semitranslucent, rather juicy, and eithei bulging or 
slightly lobulated The latter appearance is more pronounced in the laiger 
tumors The irregular character is produced by depressed bands of yellowish 
tissue which sometimes extend fiom the capsule toward the centre of the 
mass, sometimes cut up the surface irregularly, but in any event leave bulging 
areas of semitranslucent gray tissue between them In the firmer nodes 
the yellowish bands are thick, numerous, and predominate, while the veiy 
hardest nodes may be entirely composed of this yellowish oi white, some- 
what opaque tissue Rarely small, opaque gray or yellow foci of softening 
are scattered over the cut surface 

Although in the majority of instances the tumors present the appearance just 

descnbed, their charactei may be altered by cei tain influences The discrete 

nature of the single tumors has always been emphasized in the descriptions, 

but as Ribbert and Benda state, and YamasakP and Diedrich^ havedescribed 

the growths at times appear to extend through the capsule into suiroundin? 

S? ^ new-growth It must be noted, never- 

inp S’nrl'^^ ^ along the 

line of advancement compressing the surrounding tissue, and thus forming 

2 Lehre, 1904, p 235 

3 GesdkcJmft, 1904, Heft 1, p 123 

/ Heilkunde, 1904, vxv, p 267 . 1 

Detd med Wochen, 1908, xxxiv, No 27 
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a false capsule They do not infiltiate m an iiregular manner In the 
senes ot autopsies at the Pennsylvania Hospital a veiy rapidly fatal case 
■uhich exemplifies this type of growth was studied The lower portion of 
the neck and supiaclavicular regions were filled with tumors which extended 
into the muscles and involved the thyroid gland 

If the nodes become secondarily infected, they may be found matted 
togethei, firmly adherent, and suriounded by mflammatoiy tissue The 
same condition is often noted aftei piolonged treatment by the T-rays In 
old tumors bright yellow areas of fatty degeneiation may be seen In rare 
instances cone-shaped hemoiihagic aieas may be seen at the periphery of 
the gland, the base of the cone lying beneath the capsule This condition 
has been noted twice at the Pennsylvania Hospital, Philadelpl;na The 
centre of the area is necrotic, the peripheiy composed of a hemoiihagic area 

The histology of the lymphomatous nodules, foimerly so imperfectly 
undei stood, has recently received very careful study, and the results obtained 
from these modern mi estigations leave no doubt that the microscopic 
changes are specific and characteristic foi this disease The account given 
by Ribbert m Die Gcschwulst Lehic is excellent The descriptions of 
Diedrich,^ Fischei,^ Reed,^ Simmons,'* Longcope,® Yamasaki,® Benda, and 
many otheis all agree m establishing a very definite microscopic anatomy 
for the condition 

The first well-maiked microscopic changes aie seen m the smallest glands 
or often m the nodes immediately adjacent to the mam tumor masses 
They consist m a hyperplasia of the lymphoid cells with active proliferation 
at the germinal centres of the lymphoid follicles There is besides increased 
vascularity and beginning proliferation of the leticulai endothelium Benda 
likens the changes to an early inflammatory process The normal structure 
of the node is faiily well preser\'ed The lymph sinuses are dilated, and 
contain small and large lymphocytes and polymorphonuclear leukocytes, 
along with which eosmophiles are frequently seen, and endothelial cells 
In the endothelial cells covering the reticulum of the node kaioykmetic 
figures may usually be found, and aie often numeious The reticulum 
itself IS prominent Although the lymphoid cell piedommates m the 
follicles and lymph cords, still one may see many other types of cells mixed 
m with them and m greater numbers than occurs normally Laige lympho- 
cytes, epithelioid cells, plasma cells, mast cells, and eosinophilic leidvocytes 
are often distributed quite plentifully 

As the process grows slightly older, the prolifei ation of cells increases and 
the thickening of the reticulum becomes more noticeable, until at quite an 
early date almost all traces of the normal structures are lost Only here 
and there can be seen indefinite remains of the lymphoid follicles, centied, 
pel haps, by a germinal centre, or a few spaces representing what is left of 
the lymph sinuses At this period sections have quite a umfoim appearance 
The node is surrounded by a definite capsule often somewhat thickened 
but distinct Throughout the node there is a leticulum forming a meshwork 
of varying coarseness, which encloses cells of different types, while narrow 


‘ Beitrage zur Lhn Chir , 1896, xvi, 376 ’’ Arch f him CJnr , 1893, li, 83 

^ Loc at 

^ J ournal of Medical Research, 1903, ix, 378 
® Loc at ® Loc at 
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ancient follicles, in other parts epithelioid cells, giant cells, or even eosino- 
philes, may be the pre\ ailing elements The tumor at this stage represents 
the soft type of lymphoma (Fig 4) 

In intermediate periods the multmucleated giant cells are often one of the 
most constant and striking features They were noted by Virchow in his 
specimens, and later, in 1872, Langlians speaks of the same structures As 
suggested by Reed and others they are probably derived from the uninuclear 
giant cells, iiliich m turn take their origin from the reticular endothelium. 
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The uninuclear giant cell is very irregular in form and has a clear protoplasm 
contammg one or several pale nuclei, which often take on the most bizaire 
shapes Outhning the nucleus is a fine, deeply staining vein of chromatin, 
and m the centre a well-defined cliromatm network v ith one or several deeply 
staming and sharply defined nucleoli The multmucleated cell is a further 
development of the uninuclear variety where the nucleus has undergone either 
direct or indirect division In the larger multmucleated giant cells, which 
are sometimes of astonishing size, the nuclei, often four to ten m number 
are heaped together m the periphery or centre of the cell, and their general 
pallor, contrasting with the deeply colored definite chromatin network and 
prominent nucleoli, with their very irregular forms, gives the cells a most 
characteristic appearance A second form of giant cell is sometimes seen 
This one differs from the first m that the nuclei stain deeply and are arranged 
m the shape of a horseshoe about the periphery of the cells. These cells 
resemble very closely the Langhans giant cells of tuberculosis 

Occasionally the proliferation of the endothehoid cells is so extensive that 
they form large masses and solid columns, filling the lymph sinuses, and since 
the cell outline is indistinct, these cords of cells may give the appearance of 
mases of protoplasm contammg many nuclei Among others, Weishaupt' 
has called attention to these sti uctures 

Together with the extensive cellular proliferation, cellular degeneration 
IS also to be noted Nuclear fragments are scattered through portions of 
the glands, and not infrequently areas of necrosis are found These may be 
sufficiently large to be seen macroscopically when they appear as small, 
yellow areas They are infiltrated with fibrin and usually sui rounded by 
moderate numbers of leukocytes The cells may also undergo fatty degener- 
ation as was pointed out by Benda and others 
As the disease progresses the connective tissue increases Coarse, fibrous 
bands run from the capsule into the tumor, cutting it into lobules, and the 
reticulum thickens and becomes more prominent, thus narrowing the cellular 
spaces of the mesh (Fig 5 and Plate VI) Occasionally it undergoes hyaline 
degeneration In still later stages the tumors are composed principally 
of fibrous tissue varying in cellular contents The cellular part of the tumor 
IS restricted to small islands lying between the coarse, connective-tissue bands 
Sometimes there may be many giant cells often very large in size Finally, 
these cellular islands are replaced entirely or m part by connective tissue, 
and only here and there small collections are left to remind one of the 
former structure so rich in different varieties of cells 

It may be seen that while m the early stages the structures are very cellular, 
m the later stages the nodes are almost completely converted into fibrous 
tissue, and without studying the development of the process the first and last 
stages might almost be mistaken for different conditions It has been pointed 
out that this sequence of events does not march regularly through all the 
groups of enlarged nodes Some, even large ones, may be quite cellular 
and soft, while other smaller tumors are hard and show much new connective- 
tissue formation Neither do single nodes always show the same stage of 
development throughout, for parts may be quite cellular, wffiile the remainder 
IS composed principally of fibrous tissue 

* Arb aus dem Gebiete der Path Anat u Bad aus dem Path Anat Inst z Tubin- 
gen, 1891 - 92 , 1 , 194 







HODGICIN'S DISEASE 


485 


Aside from the progressive increase m the size of the nodes, there is usually 
an increase in numbers The recent work of Sabin, ^ upon the development 
of the lymph nodes, has thrown some light upon the regenerative process of 
lymph nodes in pathological conditions Although Meyer^ has not been able 
to determine that after resection there is any physiological recurrence of 
lymph glands in the mesentery or inguinal region of dogs, others have ob- 
served a regeneration of glands in pathological conditions Rittei has found 
a new formation of axillary glands in axillae which were the seat of lymphatic 
raetastases following primary carcinoma of the breast As the preexisting 
nodes are rendered functionless in Hodgkin’s disease, it is probable that an 
attempt is made on the part of the tissues to produce new glands This 

Fia S 
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that according to recent riters it cannot be mistaken for any other condition 
Among the cell types the eosmophiles have been emphasized as particularly 
characteristic These cells may be eithei polymorphonuclear, showing 
two or more lobes, oi uninuclear The formei variety is most common, 
but the latter may also occur m comparatively large numbers The eosino- 
philes are fiequentl}'^ abundant and are raiely absent m any case Their 
presence was first noted by Goldman,^ and since then many other investi- 
gators have called attention to their occuirence Reed, m particular, 
finding them m a large pioportion of her cases, lays special stiess upon their 
presence as assisting m the diagnosis of the affection Although small 
numbers of eosinophilic leukocytes ha\e been seen, especially by Howard 
and Perkins,^ m lymph nodes which were the seat of tuberculosis, sarcoma, 
and metastatic caicmoma, they rarely attiact particular attention It is 
true that a profusion of eosinophilic leukocytes has been observed by Council- 
man, Mallor}', and Pearce^ m the lymph nodes from fatal cases of diphtheria, 
and by Pearce^ m the same situations m scarlet feiei Except for a few 
such conditions, Hodgkin’s disease seems to be one of the only pathological 
conditions affecting lymph nodes in which the acidophilic cells play such an 
important role 

Their origin has been much discussed Goldman considered that they 
were attracted to the nodes from the circulating blood, while other authors 
consider that the cells are formed m situ either fiom preexisting eosino- 
philic cells or by the development of acidophilic gianules m the protoplasm 
of hyaline leukocytes (Howard and Perkins) The exact relation of these 
cells to the pathological process and their significance has not as yet been 
determined 

Secondary Growths — The lymph nodes must be considered as the most 
important seat of the disease, but the other organs of the body are not exempt, 
for secondary deposits may occui in many different situations It was first 
thought that these secondary growths were of a true metastatic nature, but 
it IS now usually believed that they are not true metastases, but growths 
arising from the lymphoid tissues of the organ m which they are situated 
Contrary to the idea expressed by Borst,® Lubarsch,® Fischer, Benda, Reed, 
and others, Ribbert holds the older view, and considers that the cells from 
a lymphomatous nodule either glow along the lymphatics or are transported 
by the lymphatics from diseased lymph nodes to healthy ones 

Spleen — If the spleen is the seat of secondary growths, it is often enlaiged, 
but rarely to a very great size, although in unusual cases, as one m the writer’s 
series, the organ weighed 1850 giams It is usually regular, preserving 
the normal contour, and is firm The capsule may be covered with fibrous 
adhesions Sometimes the surface is slightly nodular owing to the protrusion 
of the lymphomatous nodules beneath the capsule The organ usually 
presents a mottled or marbled appearance, which is much moie marked on 
section, and is red, puiple, and giayish white When the secondary deposits 
are numerous, the red pulp is streaked and mottled with iiiegular pearly- 

’ Cent f allg Path u -path Anal , 1892, p 665 

’ Johns Hopitns Hospital Reports, 1902, x, 249 

^ Tournal of Boston Society of Medical Sciences, 1900, v, 295 

* Medical and Surgical Reports of Boston City Hospital, 1899, tenth series, p 22 

* Die Lehre ion den Geschwiilsten, 1902, p 480 

® Virchow's Archiv, 1906, clxxxn , 213 
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white or yellowish lines and masses vaiymg in size, according to the extent 
of the prLess The cut suiface is compared by many to red poipliyry 
On elos^e inspection it will be seen that the smallei and youngei growths 
follow rathei closely the lines of the tiabeculie, and the smallest masses are 
rarely to be distinguished horn the Malpighian bodies, which aie usually 
enlarged Of course, if the piocess is but slightly advanced, only a tew 
small, scattered, semitianslucent, giayisli aieas may be seen, and the spleen 
may be very slightly, if at all, enlaiged Besides the typical tumor giow'ths, 
there may also be infarctions along the margins of the oigan (Fig 6) 
Micioscopically, the giay or whitish nodules appeal m stiuctuie 
like the lymph nodes The youngest growths are always found in the Mai" 
pighian bodies (Benda and R-ibbeit) As they become older and largei tins 
relationship can no longer be traced There may be much new connective- 
tissue formation and many foci of neciosis The margins aie usually wmll 
defined and the pulp spaces about the advancing edge are often flattened 
out, forming an apparent capsule The giowths, pushing their way, may 
extend into the bloodvessels (Fig 7) 


Fig 6 
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Liver — The liver may be enlarged, but it is not nearly so often inci eased m 
size as the spleen Besides the secondaiy deposits, which aie occasionally 
seen and are scattered over the surface m the poital aieas as pearly white 
masses of vaiious size, there may be fatty degeneiation or a slight perilobular 
cnrliosis The secondaiy deposits usually arise in the lymphoid tissue of 
the poital spaces and puisne much the same course as the giowths in the 
spleen 


Other Organs —More larely lymphoraatous nodules are found in the kidney, 
Avliich, except for this lesion, shows no otliei changes characteristic of the 
disease Occasionally the lungs are extensively involved with secondary 
growths Hery as in the othei oigans, the growths have the same general 
appeal ance and microscopic structure as is seen in the lymph nodes The 
youngest nodules are found about the bronchi, and'stait their growth m the 

i'XI 1 X '“”8" “ siluations 

bX ,! ft n! X “ny organ or even fassne of the 

llnrohomfr W 1“*“ ",°™“”y> be the seat of secondal,- 
ijniplioinas Growths have been desciibed in the nenmdnim 

thjmiis (where Ribbert states that the tumor may ^start), tonsds^^ bone 
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marrow, skin (Crosz), and intestinal tract Wells and Weaver^ have de- 
scribed cases of the latter condition as pseudoleuksemia intestinahs 

In the bone marrow true growths occur not mfiequently (Benda), but 
undoubtedly, as Pinkus points out, many of the cases formerly called myelo- 
genous pseudoleukfemia are, in fact, instances of multiple myeloma Be- 
sides the secondary growths, such alteiations in the blood-forming cells as 
an increase of lymphocytes (Gutig) and increase of eosinophilic myelocytes 
has been noted 

Fig 7 
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A condition which bj" some has been thought to have a possible connection 
with Hodgkin’s disease is the growth of lymphomatous tumors ivliich occurs 
m the parotid and lacrimal glands First described by von Mikulicz, the 


^ American Journal of the Medical Sciences, 1904, cxxviii, 837 
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disease has been studied subsequently by tS 

Minelld has collected 30 reported cases and added one of his to Jhe 

literature According to Alinelli the growth starts in small deposits of lym- 
phoid tissue, which are found under normal conditions in this gland, and 
Ls the tumor increases in size it destroys by pressure the surrounding acim 
of the parotid gland The histological picture is not unlike that described 
for Hodgkin’s disease, although it may be altogether a different process In 
Mmelh’s cases there were gieat numbers of eosmophiles Of the 3u cases, 
two weie followed by general enlargement of the lymphatic glands 

Symptoms — Onset — The fiVst sj'mptom to attract attention in the 
great majority of cases is swelling of the superficial lymph glands, and not 
only is it the first manifestation, but often, in the early part of the affection, 
the only one which disturbs the patient For during what may be called 
the first stage of the disease there is no ansemia, no loss of wmight, and no 
general ill health, so that the patient may come in good physical condition 
to ask advice about the tumor masses wdiich inconvenience him or are dis- 
figuring If, however, the deep glands instead of the superficial glands are 
primarily involved, the onset is more insidious Occasionally there is a 
history of malaise or attacks of fever Rarely the disease progresses silently 
until what may be termed the second stage is reached, when symptoms 
referable to pressure everted by the deep glands upon the surrounding 
structures make their appearance Dyspnoea, as m one of Simmonds’ 
cases, jaundice (Simmonds and Wainecke), pain in the aims (Hitschmann 
and Stress^), oedema of the legs and abdomen (Yamasaki), and violent 
abdominal pain (Brooks®) may be the first outward and visible sign of the 
disease But such cases aie very exceptional 

Swelling of the superficial lymph glands occurred as the first symptom 
in 52 out of 78 of Gowers’ collected cases, and m 71 of the 86 cases tabulated 
by the writer The favorite situation for the glands to make their appear- 
ance IS in the cervical region Thus, in Gowers’ 78 cases primaiy enlarge- 
ment of the glands of the neck was noted 36 times, and in the present series 
57 times The order of frequency in which the other groups are affected 
first is given by Gowers as follows (1) Axillary, (2) inguinal, (3) bionchial, 
(4) mediastinal, and (5) retroperitoneal As accurately as can be told from 
the histones, the avillaiy glands weie the first to enlarge in 4 cases of this 
series, the retroperitoneal m 4, the mediastinal in 2, the inguinal and the 
epitrochlear m one each 

Glandular Swellmg— In the ceivical region the disease seems to have a 
predilection foi the nodes situated in the posterior triangle, and although the 
submental and submavillary groups may be involved either early or late 
It IS more usual to find the tumors above the clavicles or in the postauricular 
region Usually the disease starts m one side of the neck, and there seems 

SiontTnfll left are affected 

Lf? swelling may be entirely confined to the right or the 

left side, or may spread lapidly or only after a period of months or years to 
the oppos„c s,de The glands may sn-ell on both s,des at the same ItS 

Haimg once made its appearance, the rapidity with which the disease 


( Virchoio’s Arclnv, 1906, clvxxv 117 
= Deut med Woch , 1903, No 21, p 364 
Proceedings of the New York Medical Society, 1903 
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progresses is somewhat variable Clarke, Dreschfeld,^ and others have 
recognized two types, the acute and chronic In the first vaiiety one group 
of glands after another becomes enlarged until all the superficial and deep 
glands are swollen to an enormous size The progress usually takes place m 
an oiderly mannei, the disease spreading from one group of nodes to its 
neighboi, so that there may be a descent down the cer\ical chain to the 
supraclavicular, the axillary and mediastinal , or an ascent from the inguinal 
nodes along the pelvic chain of lymphatics to the retroperitoneal glands 
In the more chronic cases the disease, although progressive, is slow m its 
march, and stops for months oi longer with the enlargement of a single group 
of glands But sometimes, after months of quiescence, the disease, as 
Trousseau has said, fairly bursts into activity and spreads with great rapidity 
Finally, there is a group of cases m which the swelling is confined throughout 
the disease to tnm or three groups of lymph nodes, or even to a single group 
In such instances the development of the tumors is usually slow, and unless 
accidents happen the affection may be prolonged over several years At 
any time, however, a general eruption of tumoi masses may take place It 
IS said that, of themselves, single glands may vary m size from time to time 

The superficial swellings are painless, and unless they become the seat 
of a secondary infection they aie not tendei to touch The tumors can 
readily be mapped out beneath the skin, and when they have not attained 
a great size can be freely moved about and felt as discrete, oval, round, or 
slightly irregular masses of various sizes Often they are moderately soft 
and elastic, sometimes almost givmg the sensation of fluctuation, but in 
other cases they aie quite firm or even of an extreme hardness When 
the tumors are very large it is more difficult to move them about, for they 
are packed closely together and the skin is stretched tightly over them But 
even in the largest tumors, which may feel like solid lobulated masses, one 
can find glands about the maigins, which are legular and freely movable 
The tumors are never adherent or matted together except from some second- 
ary cause After prolonged -r-iay tieatment the nodes may be densely 
matted together and adherent to the surioundmg tissues. They do not 
soften, break down, or ulcerate through the skm Over the very large masses 
the skm may be stretched and taut, so that it is smooth and shiny, but it is 
not reddened or inflamed 

As the disease advances and the tumor masses grow in size, a series of 
pressure symptoms usually develops, which are varied m their nature and 
depend natuially upon the situation of the enlarged glands This may be 
consideied as the second stage of the disease With the enlargement of 
the ceivical nodes the trachea may be compressed, giving rise to cough and 
varying degrees of dyspnoea The latter symptom is unfortunately only 
too common, and of all, perhaps the most hoirible Sitting up in bed, wuth 
great deforming tumor masses bulging from the sides of his neck, and limit- 
ing the motion of his head, the patient, drooling saliva, his mouth open like 
a fish, gasps for breath Very slowly% but very^ surely, the dyspnoea increases, 
until he dies, strangling Trousseau has gi\ en the most graphic description 
of the difficulty m performing tracheotomy' under these circumstances 
(Plates Vn and VIII) 

Occasionally the larynx and trachea are pushed far to one side There 


* Bnt Med Tour , 1892, i, 893 
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may be paralysis of one or both recurrent laryngeal nerves Pressure upon 
tbe vessels ot the neck gives rise to cyanosis and oedema of the face One 
of the jugular veins may become thrombosed In ceitain 
,s a fail degree of evophthalmos Paralysis and marked swelling oj *e eft 
side of the tongue occuri cd in one instance Besides this there was difficulty 
m dedutition, pain on the left side of the face, and paralysis of the sixth nerve 
on the left side If the tumors involve the tonsils and posterior pharynx, 
which occasionally happens, the patients are forced to breathe through the 
mouth, which they hold open Deafness may develop Dysphagia is not 


at all uncommon , j j i 

Masses in the mediastinum may cause dyspnoea, cough, and dysphagia, 
or if they press upon the peiicardium they may impede the hearts action 
Pressure upon the great vessels causes dilatation of the veins or oedema of 
the upper extremities, while pressure from enlarged axillaiy glands upon 
the vessels and nerves may give rise to swelling of the hands and arms, or 
pain in the arms With enlargement of the bronchial and mediastinal glands, 
eftusion into the pleural sacs occurs in a certain number of instances This 
IS usually seen only late in the disease The fluid is most often serous, 
although chylous eftusions are mentioned EdsalP has described m one case 
a curious type of milky, albuminous effusion into the pleura which at flist 
sight appeared to be chylous m character A very marked emphysema 
may develop 

In the abdomen, gioups of enlarged nodes may bring about various com- 
plications Jaundice not infiequently develops as a result of the piessure 
by gastrohepatic glands upon the bile ducts, and mild symptoms of pyloric 
obsti action may accompany the swelling of glands about the pylorus Pam, 
simulating that in appendicitis, may accompany swelling of the mesenteric 
nodes (Brooks) Following pressure by enlarged reti operitoneal, ihae, and 
inguinal masses, violent and persistent pains m the legs or oedema of the 
lower extremities may develop Ascites is not uncommon, and there may 
be anasarca 


Secondary Growths — Besides the disturbances caused by enlargement of 
the glands themselves, symptoms may arise from the growth of secondary 
masses in the various organs When tumor masses make their appearance 
m the lung, theie may be cough and some expectoration Unless they are 
very massive the pulmonary growths cannot always be detected, although 
areas of dulness, combined ivith harsh breathing and rales, may raise suspicion 
of their presence Definite circulatory disturbances are rare 
Violent gastro-mtestmal symptoms may result from the development of 
a giowth in the lymphoid tissues of the wall of the stomach or intestines 
\\ ells and \\ eaver have described such a case m which the wall of the stomach 
alone weighed 1300 grams In but 34 of 238 autopsies upon cases of Hodo-- 
kin s disease collected from the literature have they found mention made of 
intestinal iinolvement The condition is to be distinguished m its etiology 
and pathological anatomy from lymphosarcoma and tuberculosis It may 
be mistaken during life for carcinoma or tuberculosis ^ 

Jn tlie majority of cases the spleen is palpable and often greatly enlarged 

mcnt ot the spleen was present in 34 of 6S cases in winch the condition of 


* New York Medical Journal, 1905, Kvvn, 838, 901 
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this organ was noted The enlargement depends principally upon the 
number and size of the secondary growths in that organ It is exceedingly 
rare for the nodules to be sufficiently prominent to be felt through the 
abdominal wall The liver is increased in size m a smaller proportion of 
cases It was the seat of secondary deposits in 26 of 52 cases The en- 
largement may be due to the secondary deposits, but perhaps is more com- 
monly caused by a fattj degeneiation which occurs not infrequently m this 
disease The kidneys attract little or no attention There is nothing 
characteristic in the urinary secretion, and if secondary growths do occur m 
this organ their presence may and usually is only determined at autopsy 
Skm Changes — Much interest is attached to the cutaneous changes which 
may arise during the course of the disease Aside from the pigmentation 
which may follow the use of arsenic, a brownish discoloration or mottling 
which IS usually associated with enlargement of the retroperitoneal lymph 
nodes is seen occasionally The origin of this pigmentation has been ascribed 
by some observers to pressure upon the coehac plexus by tumor masses 
Pruritus IS an exceedingly annoying symptom, which may be met with m 
some cases It may be persistent and severe This symptom was noted 
m three of the writer’s collected cases 
Secondary growths may occur directly beneath the skin in unusual regions 
They are seen at times about the breasts, in the back, or m the abdominal 
wall Lying under the skin, they form hard masses of various sizes Grosz^ 
has recently described a most interesting and curious skin condition which 
he terms lymphomatosis cutis The patient had large lymphomatous tumors 
m the neck and axilla The blood changes were unimpoitant The leuko- 
cytes varied from 12,000 to 18,000, and there was no increase in the lympho- 
cytes Throughout the skin on the right side of the chest there were great 
numbers of tumors varying from the size of a lentil to the size of a walnut 
The smallest ones Avere round, soft, of a broAvnish red color, and slightly 
sensitive, the larger ones Avere hemispherical or elliptical, raised above 
the surface of the skin, soft, and mushy On the top they Avere depressed, 
opened, and discharged a serosanguineous fluid A necropsy and histological 
examination showed that the condition was Hodgkin’s disease as deseribed 
by modern AATiters The microscopic appearance of the skm tumors was 
the same as that of the lymph nodes and secondary growths in the spleen 
and liver Grosz considers that the condition is different from the various 
lymphomatoses and sarcomatous tumors which have been described as 
occurring m the skin, and believes that it is to be definitely distinguished 
from k mphodermia perniciosa of Kaposi, sarcomatosis cutis, and the group 
of multiple benign sarcoid tumors of the skin Gowers mentions the occur- 
rence of hemorrhages in the skin and mucous membranes This is certainly 
not as common as the hemorrhages which occur m leukaemia It is not 
mentioned once in the 86 collected cases 
Fever — The fever of Hodgkin’s disease is a fairly constant feature, al- 
though at times it may be absent and the disease runs an afebrile course 
It IS customary to diAide the febrile cases into three groups In one class 
of cases there is a continued mild fcA-^er, slightly irregular, varying a fcAV 
degrees and rarely going above 101° or 102° This slight rise of tempera- 
ture may persist for months or cA^en longer, and m certain cases lasts 


’ Ziegler’s Beitrage, 1906 , xxxix , 405 
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throughout the disease But more often during the later stages of the 
aftectfon the character of the temperature curve changes to one of the other 
two types In the second group of cases the temperature is quite irreg - 
lar hi"h, and intermittent, shomng perhaps diurnal remissions ot several 
decrees With the elevation of temperature there may be chilly sensa- 
tions or actual chills, and sweats even when there is no secondary tuber- 
culosis In the third group the tjqie of the fever is exceedingly interesting 
It IS relapsing, and periods of pyrexia of seveial days’ or ^en weeks duration 
alternate with longer or shorter periods of apyrexia This condition may 
continue foi many months Murchison^ drew attention to these relapsing 
fevers in Hodgkin’s disease, and later Ebstein^ and PeP described cases 
illustrating a condition in childien to which Ebstein at first gave the name 
of ^’chronic relapsing fever ” Pel and, later, Ebstein too decided that these 
cases were examples of Hodgkin’s disease showing a curious type of relapsing 
fever Since that time the i elapsing type of fever has been frequently ob- 
served It is possible that in such cases the rise of temperature is due to a 
secondary infection of some sort Fischer, m one instance, isolated staphy- 
lococci in cultures from the blood during the attacks of fever which lasted ten 
to twelve days, while cultures during the afebrile attacks gave no growth of 
bacteria Iluffin,'^ on the other hand, has reported a case in which there 
were four periods of pyrexia, each of which lasted from ten to thirty-five 
days, and in which blood cultures during the fever periods always gave 
negative results 

Blood Changes — ^Tlie amemia, which generally develops as the disease 
progresses, is one of the characteristic symptoms It is ordinarily of a 
secondaiy tjpe In long-continued and chronic cases the loss of hsemoglobin 
and decrease of red blood coipuscles takes place slowdy, but when the disease 
runs a rapid course the amemia soon becomes marked, and before death 
it may be very severe Not uncommonly the hsemoglobin falls to 30 or 
40 per cent , and the red blood corpuscles to 3,000,000 or 2,000,000 per cmm 
Occasionally the amemia is of an extreme grade In one of the cases wdiich 
occurred at the Pennsylvania Hospital, Philadelphia, the hiemoglobm, some 
days before death, registered 22 per cent , and the red blood corpuscles 
numbered 980,000. Nucleated red blood corpuscles are rarely found 

The ivlnte blood corpuscles show no characteristic alterations Their 
number is not absolutely constant, but, as a rule, these elements, in pro- 
portion to the number of red blood corpuscles, are increased rather than 
decreased Most frequently the leukocytes vaiy between 10,000 and 20,000 
Of 38 of the collected cases in ivlnch a blood count is recorded, the leukocytes 
in 11 instances ivere below 10,000, m 21 instances betw'een 10,000 and 20 000 
and in 6 instances above 20,000 Pinkus® holds that an increase in the 
small, mononuclear cells is characteristic of the disease, and, indeed, lays 
a great deal of stress on this point A review of the recent literature, how- 
ever, does not seem to uphold his contention Da Costa® states that lympho- 
g'tosis IS rare, and noted it only three times in Ins series of 10 cases ^ Of 
31 ot the collected cases in w^hich differential counts w^ere recorded, the poly- 
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morphonucleai leukocytes m 21 formed over 70 per cent of the cells at every 
count, m 4 cases they were above 70 per cent in one count, and m one 
case above 70 per cent in two counts In only 5 cases did the polymor- 
phonuclear leukocytes persistently form less than 70 per cent of the white 
cells The lymphocytes in 15 cases formed less than 20 per cent of the 
total number of white cells, while in only 6 instances were they at any time 
aboAe 30 per cent A marked leukocytosis and a relative increase of the 
lymphocytes never occurred together In general the blood picture seems 
to offer nothing characteristic, although for the diagnosis it may be of value 
and IS positively essential in excluding such a condition as lymphatic leu- 
kiemia In a few cases of Hodgkin’s disease there is a relative and absolute 
increase in the eosinophilic leukocytes In 3 of the cases in this series Pepper 
found a relative eosinophiha of from 8 to 13 per cent Lincoln^ has called 
attention to this point and discusses the question at some length The latter 
author reports a case in v Inch the eosmophiles formed from 43 4 to 70 per 
cent of the total number of white cells 

Diagnosis — Owing m part to the great confusion m nomenclature, but 
principally to a lack of exact knowledge concerning the natme of the process, 
a number of conditions have from time to time been grouped under the 
heading of pscudoleuksemia, which are now considered to be different and 
distinct diseases Attention has already been called to the fact that certain 
observers would still class several distinct pathological conditions under the 
term of Hodgkin’s disease and distinguish certain definite types recognizable 
by their pathological histology There are, however, a number of the 
diseases of the lymph nodes and spleen which with our present knowledge 
must be definitely distinguished both on clinical and pathological grounds 
from Hodgkin’s disease 

Splenic anwmia and the various foims of splenomegaly, once thought by 
many and considered as late as 1893 by WestphaP to be a splenic form of 
jiseudoleukeemia, are noAV knoAvn to be absolutely unlike Hodgkin’s disease 
in their pathological anatomy and symptomatology The recent Avork of 
many a\ riters goes to show that the pathological changes m splenic anaemia 
are either of a chronic inflammatory nature with connective-tissue overgroAvth 
or consist in the extensive proliferation of tumor-hke nodules Rarely 
IS there any difficulty in distinguishing splenic anaemia from Hodgkin’s 
disease during life Only in those cases of Hodgkin’s disease in aaIucIi the 
spleen is greatly increased in size and the enlargement of the lymph nodes 
IS confined to the abdominal groups can any question arise as to the diagnosis 
betAAeen the tAAO conditions One such case occurred in the Pennsylvania 
Hospital series EA'en so, it may be possible to feel masses in the abdomen on 
deep palpation , or there may be pressure sj mptoms such as jaundice, oedema 
of the loAA er extremities, or pain in the legs, Avhich lead one to suspect the 
presence of hidden tumor masses Any swelling of the superficial lymph 
nodes rules out splenic amemia, for m this disease the glands are not 
enlarged 

The “pseudoleukBemia infantum” of von JakselP and the “anaemia 
splenica infectn a” of the Italians are apparently entirely different conditions, 
and should not be confounded AAith Hodgkin’s disease 

* Boston Medical and Surgical Journal, Fitz’s Festschrift, 1908, clviii, 677 
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The croup of tumors known as mnliiple myeloma, once termed 
observers liyelogenous pseudoleukaemia, are in no way connected with 
Hodgkin’s disease The pathology of the condition has ^ 

cussed by Hoftman/ Ribbert,=* Sternberg,^ Menne,^ Lubarsch^ and Christian 
The disuse is characterized by multiple tumor growths appearing usually 
,n sev eral different bones of the body These tumors take their origin from 
one or another of the cells m the marrow of the bone, but as yet the exact 
InstocTcnesis is disputed Meltzer, who m 1904 collected 35 recorded cases, 
considers that the coincidence of myeloma and albuminuria constitutes the 
essential features of the disease 

The general glandular enlargement seen m syphilis is not liable nowa- 
days to be mistaken for Hodgkin’s disease Tumors of the mediastinum 
and neck may lead to confusion In a patient at the Philadelphia Hospital 
an enoimous multilobulated tumor of the thyroid gland was mistaken lor a 
group of enlaiged Ijmph glands, and considered to be Hodgkins disease 
until the real condition was discovered at autopsy ^ 

The conditions which may most readily be mistaken for Hodgkin’s disease 
aie lymphosarcoma, lymphatic leukaemia, tuberculosis, and acute inflamma- 
tory' enlargements of the lymph nodes 
In considering the complex question of malignant new-growths of the 
lymph nodes and their differentiation from Hodgkin’s disease, it is necessaiy 
to bear in mind certain distinctions which have been made, by such authors 
as Paltauf and Sternbeig, between the various ty^pes of sarcoma of the 
lymph glands, round-cell sarcoma, mixed-cell sarcoma, spindle-cell sarcoma, 
and the tumors probably arising from the endothelial cells of the lymph 
glands, from the types of tumor classified by KundraP as lymphosarcoma, 
.1 tumor arising from the lymphoid tissue of the lymph nodes 
The various ty'pes of saicoma of the lymph nodes, tumors of rare occur- 
rence, are in general not very difflcult to differentiate from Hodgkin’s disease 
Their growth is rapid, they usually give pain, the tumors infiltrate the sur- 
rounding tissue, they may involve the skin, break down and ulcerate, and 
often form metastases At times, however, the tumors grow more slowly, 
forming large, irregular masses in the neck or axilla The disease may not 
be accompanied by pain, and the picture resembles very closely Hodgkin’s 
disease Such a case occuired at the Pennsylvania Hospital, and the 
true nature of the growth could not be determined until a small superficial 
nodule was removed for diagnosis Sections of the tumor showed that 
It was composed of round cells, larger than lymphocytes, rich in karyokinetic 
figures and infiltrating fat lobules to form secondary tumors 
The second group of ly mpli node tumors, lymphosarcoma, was originally 
diMded into two varieties, one a localized giowth of a single group of lymph 
nod^, the other a generalized enlargement of lymphatic structures, with 
infiltrating tumors in larious organs In cases belonging to the second 
group. It IS very frequent to find involvement of the walls of the alimentary 
canal and serous surfaces In a large proportion of cases the tumor in- 
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vades the wall of the stomach or intestines or grow's upon the surface of the 
pleura MacCallum^ has recently discussed this entire question again, and 
from the study of his cases draw's a sharp distinction betw'een lymphosarcoma 
and Hodgkin’s disease on the one hand, and lymphosarcoma and round- 
cell sarcoma of the lymph nodes on the other 

In lymphosarcoma the tumors, w'hich are composed of cells of the lymph- 
oid type, all of one ^arlety and either of the size of small lymphocytes or 
somewhat larger, involve entire lymphoid structures, lymph nodes them- 
selves, or the lymphatic tissue of the phaiyngeal or intestinal regions The 
cells, lying m a delicate reticulum, grow through the capsule, pushing their 
wa> and extending into neighboring structures In the region of the medias- 
tinum, the adrenal glands, or the pancreas, the structures may he almost 
buried m a mass of such tissue Actual metastases to distant oigans, ex- 
plainable by transportation of cells by way of the blood stieam or lymphatics, 
IS uncommon 

Since many of these growths occur w'lthin the abdomen or thorax, 3 of 
IMacCallum’s 8 cases being essentially mtrathoracic, although in 2 there 
W'ere cervical tumors, and 5 being intra-abdommal, it is not usual to confuse 
them during life w'lth Hodgkin’s disease When, how'ever, the grow'ths are 
seen m superficial regions, it is unquestionably difficult at times to make 
an accurate diagnosis, and these particular cases may be mistaken for Hodg- 
lun’s disease At times the evidence of involvement of the pleural or other 
serous surfaces, w'hich is rare in Hodgkin’s disease, and the infiltrating and 
immovable character of the superficial tumors, w'lll serve as points of difter- 
entiation 

The relationship w'liich Hodgkin’s disease bears to lymphatic leukaimia 
IS regarded m a different light by different observers At the time when 
Hodgkin’s disease first began to attract attention, Virchow had long since 
(1845) published his w'ork upon the leukaemias, and of the early waiters, 
Cohnheim, w'ho proposed the name pseudoleukaemia, and Wunderlich 
were among the first to recognize an essential difference betw'een Hodgkin’s 
disease and leukaemia hluch later cases were described, such as the one by 
Mosler,^ m w'hich there w'as supposed to be a transition from pseudoleukaemia 
to !’> mphatic leukaemia 

Recently several classifications of the so-called lymphomatoses have been 
proposed in an endeavor to group these conditions together under one 
heading It must be remembered that in these classifications the term 
pseudoleukaemia refers not to the disease under discussion, Hodg kin ’s 
disease, but to entirely different affection Sternberg® recognizes a condi- 
tion that he calls pseudoleukaemia, and w'hich is distinguished from lymphatic 
leukaemia only tlirough the absence of leukaemic changes in the blood 
There is general glandular enlargement, and the Ijmph glands show' the 
same histological picture as those in lymphatic leukaemia Pseudoleukaemia, 
as the term occurs m the other classifications, has much the same significance 
Turck,'* for instance, for some time, has brought under the heading of 
the lymphatoses the acute and chronic varieties of lymphatic leukaemia. 


' J ohns HopJans Hospital Bulletin, 1907, xviu, 337 
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pseudoleukffimia, chlorosis, and lymphosarcoma, suggesting that dife- 
ence between them is rather one of degree than .and, while Pappenheim 
belie\es there is no distinct dividing line between leuloemia and pseudoleu- 
kaimia as the term is applied by Sternberg Among these authors, S ernberg 
as well as Borsh and Bante exclude from this classification of the lympho- 
matoses the granuloma-hke tumor or Hodgkin’s disease as an entirely 
different and distinct process This is a view which is upheld by all the 
recent German investigators, as well as certain English and American writers 
During the early and even more confused state of our knowledge concerning 
these conditions, it is probable that cases which would now be termed 
pseudoleukremia by continental Avriters w'eie classed as Hodgkin s disease 

There is indeed still some question as to the existence of the condition 
whicliStcinbeig terms pseudoleukiemia, a disease resembling in every respect 
lymphatic leukiemia, except for the Ijunphiemia It is well known, and has 
been emphasized by Gulland,^ Klein,* and others, that during the course of 
l^nnphatic leukiemia there may be periods lasting weeks, months, or even 
years m wdiich there is little or no rise m the total number of white cells of 
the blood, and at times scarcely any increase m tbe relative numbers of 
l 3 TOphocytes During such stages the disease might readily be termed 
pseiidoleukiemia, or without a histological examination of the tumor masses 
might even be mistaken for Hodgkin’s disease, and it is probably to this class 
that the so-called tiansition cases from Hodgkin’s disease to lymphatic leu- 
kamiia belong To substantiate this belief, Reed asserts that a careful his- 
tological study of the tumor masses has not been made in any of these cases 
B.inti IS inclined to regard wdiat is now termed pseudoleuksemia as one stage 
of a lymphatic leukasmia 

In lymphatic Ictdamiia the glandular enlargement may be well marked, 
■while the spleen may be enoimously enlarged, and since in other respects 
as w'ell this disease may simulate Hodgkin’s disease, it may be extremely 
difficult to differentiate them without a blood examination But a careful 
study of the blood, and, if necessary, a prolonged one, will in all cases lead 
to a correct diagnosis 

Of alHypes of glandular enlargements the one most often mistaken for 
Hodgkin’s disease is iubei cidosis Sometimes, indeed, from a clinical 
examination alone, it is impossible to tell the affections apart There are 
two t>pes of tuberculous adenitis to wdiich particular attention must be paid 
One of these is an acute tuberculosis, a comparatively rare foim, which may 
affect the cervical 1) mph nodes and cause confusion in the diagnosis In this 
condition the g^nds may sw'ell rapidly One or both sides of the neck may 
be iinohed The enlargement generally begins in the nodes beneath the 
jaw and in the anterior triangle As a rule, the nodes are painful or tender, 
and fever is present at some time To palpation the tumors are regular, 
frnll ^ f^^stic They may be readily outlined, separate, and 

oidon e beneath the skin, so that unless there is a recognizable tuber- 

llnl ih,^" S'™ “ “ “> reaf nature of the 

hmnh Und stiollmg, it is often very difflcnlt to decide whether one has to 

deal v.th tuberculosis or HodgWs disease Even after the tumors are 
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removed the macroscopic appearance is at fiist deceiving The capsule is 
perfect and delicate, the surface is smooth and regulai, and on section the cut 
surface presents a yellowish gray appearance, is semitranslucent and bulging 
But occasionally small, opaque, yellow points may be observed, and in a 
cross light one can see that the surface is peppered with minute shiny, raised 
points Microscopically the tissue is filled with typical miliary tubercles 
The second and common form of tuberculous adenitis which is so diffi- 
cult to differentiate fiom Hodgkin’s disease is the generalized caseous type 
It IS this variety which Fagge described, and to which Delafield, Askanazy, 
Weishaupt, and Cordua later drew attention As a lule, m cases of extensive 
glandular tuberculosis there is a broken-dovm gland, or the larger tumors 
are matted together and immobile, while the smaller glands are hard, 
irregular, and form corded chains A histoiy may be obtained of glandular 
enlargement dating back several years, or the scai of a healed sinus dis- 
covered But the class of cases which are so readily mistaken for Hodgkin’s 
disease are different This form of tuberculosis may imitate Hodgkin’s 
disease almost exactly in its clinical course The tumors may be very large, 
and present not only in the neck, but in the axilliE, mediastinum, and ab- 
domen They are hard, do not break down, often appear as separate masses, 
and are not attached to the skin When removed the glands are found to be 
entirely caseous, with a narrow zone of connective tissue about the margin 
To establish the diagnosis in such cases the tuberculin test may^ be tried 
But even more satisfactory is the removal of a superficially placed gland for 
microscopic examination The operation may be readily performed under 
local amesthesia, wnth little discomfort to the patient By this method a 
diagnosis is arrived at with absolute certainty 
Prognosis — Hodgkin’s disease is probably fatal m every instance, and 
the patient larely Ines more than three y^ears Of 49 fatal cases, 34 died 
withm tw'o y^ears One patient lived six y^ears and two lived seven years 
During the late stages of the disease the patient presents a pitiable condi- 
tion The tumors, perhaps in the neck or mediastinum or axilla, attain enor- 
mous proportions, theie is cachexia and dyspnoea, the arms are wasted and 
the abdomen and legs often are sv ollen Death may come, as in other w^ast- 
ing diseases, from a secondary infection, or may be mechanical and result 
from pressure of the tumors upon the trachea, giving rise to asphyxia 
Occasionally^ cedema of the larynx ends the scene Of the secondary in- 
fections, tuberculosis is by far the commonest It is mentioned as a compli- 
cation or as the immediate cause of death in 13 of the 86 cases, or m over 
15 per cent Occasionally' the patient dies of miliary' tuberculosis General 
streptococcus infections, acute endocarditis, acute pleurisy, and peritonitis 
determine the lethal exit in a certain proportion of cases Rarely death 
seems to be dependent upon the severe secondary amemia 

Treatment — Up to the present time neither medicinal nor operative 
treatment has been effectual in bringing about a cure of Hodgkin’s disease 
Arsenic, a remedy' said to have been suggested first by Nelaton, has been 
most generalb employ'ed Following continuous doses of Fow'ler’s solution 
the glands frequently dimmish m size, but the improvement is only temporary 
and the tumors sooner or later return and proceed to enlarge The results 
of operatne treatment, which for some time has been m vogue, have not 
proAed of lasting benefit Removal of a few' enlarged glands is of no avail, 
and even when a complete dissection of the tumors is made there is inevitably 
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a recurrence if not at tlie site of the operation, at least in some other region 
Repeated operations ha^e not proved successful Not infrequently after 
an operation the glands return in inei eased numbers, and grow with greater 

™ Recently the T-rays seem to have been employed vith beneficial effect 
In this country Pusey^ and Senn^ vere the first to leport improvement under 
this treatment Since 1903 the reports of man> cases have been published 
m vv Inch T-rav s hav e been employed as a method of treatment m Hodgkin s 
disease and Icukiemia Schirmei," in 1905, collected reports of 21 cases of 
pscudolcuksemia, and again, in 1906,^ added 19 more cases to the list, making 
in all 40 cases The patients were exposed to the action of the rays over a time 
lasting from six to elev en months The immediate results are almost always 
satisfactory The tumois shrink away or disappear entirely, sometimes 
with surprising rapidity, biit wdien the treatment is discontinued the growths 
return and require a second course of treatment Pancoast® has collected 
44 cases from the literature, and finds that although the ^-ray treatment has 
not, so far, effected a cure, it does prolong the life of the patient Of 29 of 
the 44 cases m vvdiich final reports have been receiv ed, 24 1 per cent have 
lived for from three to four years after the first symptomatic cure Unfortu- 
nately, such accidents as dermatitis and superficial burns are common, for 
the exposure, in order to be useful, must be long continued and applied over 


large surfaces 

According to Stursberg,® the disappearance of the glands under the influ- 
ence of the x-rays is accompanied by certain slight changes in metabolism, 
which, however, are quite different fiom the alterations that take place 
under the same method of treatment in leukiemia Following directly 
upon the first exposure of the rays the total quantity of purin bodies falls 
slightly From this time forth there is a gradual and persistent rise, until 
after some time the total amount of purin bodies is distinctly increased 
above that eliminated before exposure Pancoast reports the results of 
metabolism investigations upon one of his cases The total output of 
nitrogen, uric acid, chlorides, and PjOj was estimated For the fiist tw'enty- 
four hours after the treatment was started the waste products, with the ex- 
ception of the nitrogen, showed a decrease below the average of the prelimi- 
nary control period On the second day there was a recovery, and for the 
fiist four days of treatment the average showed an increase in and 
nitrogen, and a decrease in uric acid and chlorides 

The manner m which the x-rays act upon the glands in Hodgkin’s disease 
IS made clear by a series of experiments which Hemeke'^ has performed upon 
animals He found that when guinea-pigs and white mice are exposed to 
the action of the x-ra^s all the bmphoid tissue of the body is very rapidly 
dcstroved In the Ijmph glands the small lymphocytes show chromoto- 
IV SIS, and if tlie exposure is continued for a sufficient length of time the ly^m- 
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phocytes rapidly disappear And since cells other than lymphoeytes are 
left unharmed, this action of the x-v&ys is, to a certain degree, specific The 
destructive action is, however, not permanent After the exposures have 
been discontinued, lymphocytes reappear and lymph glands regenerate 
Warthm,^ in a similar senes of expeiiments, has obtained practically the 
same results Heineke has found, moreover, that not all cases of Hodg- 
kin’s disease respond with the same alacrity to the treatment by the r-rays 
This difference he considers is due to a difference m the structure of the glands 
Tumors of the soft type, which are cellular, and in which most of the cells 
are lymphoid cells, disappear rapidly after exposure to r-iays, while tumors 
of the hard type, in which the grovi;h is composed principally of connective 
tissue, are scarcely, if at all, influenced Unfortunately, no cure is known 
for this terrible disease, but at least we have a method of prolonging life 
and perhaps for combating the secondary pressure symptoms which are 
looked upon with so much dread 

^ International Climes, 1906, iv, 243 



CHAPTEE XXI 


ARTHRITIS DEFORMANS 

BY THOMAS McCRAE, M D 

Introduction. — It is necessaiy for anyone witing on the subject of 
chronic arthritis to state definitely, so far as possible, what conditions are 
included under vaiious terms and what is meant by the designations 
employed It is well to confess without any hesitation that our knowledge 
of chronic diseases of the joints is in an unsatisfactory condition, and that 
great difterence of opinion exists on many points In any expression of 
opinion and discussion we should keep an open mind, for the work of the 
future will probably change many of our views The best that one can do 
at present is to put forward his views in such a form that others can at any 
rate understand what is meant, and if they disagree have no difiiculty in 
recognizing where the difference lies Much of the pathological and clinical 
material is a matter of lecord, the conclusions drawn are more or less matters 
of opinion 

In this article the designation arthritis deformans is used to include the 
group of cases of arthritis v Inch have as prominent features a tendency to 
clironicity and to more or less permanent change in the joints or structures 
about the joints, those forms of arthiitis Avith a definite etiology (e g , gonor- 
ihoeal arthritis) being excluded That this is a satisfactory classification 
cannot be held, but it seems the best we can have at present Thus, in many 
cases of gonorrhoeal arthritis theie may be chronicity with more or less 
peimanent change m the joints, yet here ive have a definite etiology by which 
they can be classified Determine a definite etiology for any case or group 
of cases and they can be separated from the general class This is what the 
future may do 

Taking arthritis generally we can divide the various forms into 

1 Traumatic arthritis 

2 Arthritis due to infection with definite bacteria, such as the gonococcus, 
streptococcus, tubercle bacillus, pneumococcus, etc , which can often be 
obtained m the joint It is to this group that the term infectious arthritis 
properly belongs It is probable that rheumatic fever belongs here, as the 
CA idence for it being due to infection with a specific organism is very strong 

3 Artliritis occurring in certain diseases, such as scarlet fever and syphilis 
and apparently dependent on the cause of the disease, although in some cases 
it inaA be due to a secondary infection 

4 Gout 

toxin injection of larious sera, such as diphtheria anti- 

G Arthritis secondary to disease of the nervous system, as locomotor 
ataxia and sjTingom} eha In these trauma may often play a part 
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7 Arthritis m lifemophilia, piirpuia, etc 

8 When all of the pieceding aie sepaiated a large group lemains, the 
cases of i\hich for the present aie put togethei In doing so ^^e inaA be in 
the same position as clinicians nere one liundied yeais ago, in consideiing 
certain acute feieis as an entity, which later obseiiations showed was quite 
WTong In this gi oup theie is almost an endless i ariety, many of them show - 
ing acute features at tunes, others being chronic tluoughout, the degree of 
invohement laiies gieath, but in all there is the predominant featuie ot a 
tendency toward some peimanent change in the loint or stiuctines about 
the joint In this aiticle these cases will be discussed undei the heading of 
arthritis deformans The designation chiomc poljarthiitis might be used 
almost as well as the one chosen 

That theie can be any confusion as to the essential natuie of the disease 
as compared with, for example gonorihoeal oi tuberculous aithiitis does not 
seem likelv to the wnitei Suppose we hare regarded a patient as hainig 
aithritis deformans and subsequently find gonococci m a joint That case 
is removed at once to a definite class, just as if we found streptococci, pneu- 
mococci, or tubeicle bacilli One may object and saj that the gioup desig- 
nated as arthritis deformans siinph consists of those cases with certain forms 
of cluonic aithiitic change in which no definite etiological factor can be 
found This objection, if it be such, is peifectly coirect When we hare a 
definite, pioied etiological factor foi all iorms ot aitlnitis one kind of classi- 
fication will be peifectly easy For the piesent we aie doing what we can 
to make the best of a bad job It is iiiipoitant to lemembei that aithritis is 
almost always ^econdanj to a process elsewhere, the joint condition is not 
the primal j manifestation 

Hare we in this gioup one disease or two oi more’ Many workers aie 
taking the latter Mew' Thus, in a leceiit aitiele b'j A E GanodHhe Mew 
IS taken that w'e aie dealing w itli seieral maladies (c q , i heuniatoid aithritis 
and osteo-arthiitis) and not w itli a single disease This ^ lew is held by many 
authorities The question is a difficult one to settle Thei e is no doubt that 
ceitain cases of aitluitis show' features which seem to demand tlien being 
consideied as distinct entities, but others aie found which seem to belong to 
both gioiips 01 to he between them, showing eiidences of both In all 
elnonic joint changes it is well to keep in mind that the same cause may 
jiroduce vaiied lesults, and the same result may come fiom difteient causes 
The great lai ration in the picture presented by artliritis due to a particular 
organism (c g , the gonococcus) might easih lead to the seieie and mild 
cases being regarded as difteient, did not the common cause group them 
together etiologicalh So in this class of artluitis defoimans the WTiter feels 
that there aie so manj difteient grades of change, which merge the one into 
another, that a classification into distinct diseases fiom anatomical features 
IS not justified Then discussion is ceitainly made much easiei if the division 
into distinct diseases could be accepted 

“Infectious Aithutis” — ^This teim has been used in difierent ways 
Some applj it to certain forms of artlmtis which come under the designation 
of arthritis deformans as gnen heie These aie the cases of arthritis which 
occur secondary to some focus of local infection, such as tonsillitis, pehic 
inflammatory disease, otitis media, etc , but in w Inch no organisms are found 

^ 4 Sif<:tem of Medicine, AUbutt and Rolleston, rei ised edition, i ol in 
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in the joint Is tins designation a good one’ The wiiter thinks not, for 
various reasons The term is with propiiety applied to such foims as gono- 
coccus or tubeiculous artlmtis, m which the etiological factoi is definitely 
proved To use it for cases in which the cause is not established must lead 
to confusion Then by some an ** infectious gioup is separated, that is, 
on supposed etiological grounds, while othei gioups, such as ati opine and 
hj'pertrophic, are separated on anatomical giounds Tins is not meant to 
imply that those foims occurring secondaiy to tonsillitis, for example, aie not 
due essentially to an infection m some uay oi othei, but the evidence 
seems about as strong for the atrophic and hypeiti opine groups There is 
no uniformity m the use of the teim, foi some use it only foi arthiitis which is 
due to a definite infecting organism, A\hile others use it both for this and 
for the group of cases here described under the heading of the peri-aiticular 
form and by some writers termed rheumatoid aithntis Foi the cases occur- 
ring secondaij' to a focus of infection, without the piesence of oigamsms 
in the joints, the terms toxic, autotoxic, oi toxsemic might be used 
By no means all the cases of aithntis occuriing wuth various local infec- 
tions (e g , tonsillitis) are to be regarded as belonging to the artlmtis defor- 
mans group Many of them are temporal y and lecoveiy follow's wutliout 
there being any evident permanent change m the joint It is a question, 
how'ever, wdiether repeated attacks of this kind wmuld not always lea^e some 
damage in the joint To decide wdieie the line is to be drawn is difficult 
The wTiter feels that if any change is left in a joint the condition probably 
belongs under the heading of artlmtis deformans, the mildei cases are 
probably better considered as secondary comjihcations to the original con- 
dition and might be designated as toxic arthritis 
''Chronic Rhenmaiism ” — It seems w'ell to state that in the view of the 
WTiter there is no advantage and every disadvantage in the use of this term 
We have suffered and do still suffer fiom the use of the wmid “rheumatism ” 
Some employ it as synonjnnous wuth arthritis of any foim, others for rheu- 
matic fever If it is used as a synonym for artlmtis, then its use for a special 
form of arthritis should be stopped, as w^ell use the teim fever for certain 
febrile diseases and for one special febiile disease It seems much bettei to 
use the term for rheumatic fever only If this be done there is no leason for 
the term “chronic rheumatism,” foi there is no evidence or jiroof knowm to 
the WTiter that acute rheumatism passes into a chronic condition ^ To 
^PPv fhe term chronic rheumatism to certain ill-defined joint changes is 
only misleading, call them chronic arthritis and then there is no suggestion 
that they haie anything to do w'ltli rheumatic fevei The use of the W'^ord 
rheumatism” to describe any form of ill-understood pain — muscular, 

arthritic, synovial, or neural — is a diagnostic sin for wdiich no good word 
can be said “ 

Terminology — ^The designations of a wdiole or part of this gioup which 
late been employed are various, and sometimes it is difficult to know exactly 
.rmu ^ u hy any paiticular one Among them are Rheumatic 

the joints (Todd), rheumatic aithntis 
V ms), nodosity of the joints (Haygarth), rheumatisme cliromque 


rheumatic fever in children may drag on for months, showing one 
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primitive (Charcot), goute asthenique primitive (Beauvais), rheumatoid 
arthritis (Garrod), osteo-aithritis, arthritis seche, aithiitis deformans (Vir- 
chow) We have no uniformity in the name used to designate this disease, 
in Britain the term rheumatoid arthritis is widely used for a certain form 
There is much to be said foi the use of the designation “chronic arthritis,” 
as it does not commit one to any view as to the nature of the disease 
Against this the criticism may be passed that the piocess is often acute at 
its onset or at times duiing the course The fact remains, however, that 
essentially the tendency is towaid some degree of cliromc change in the 
joints 

In the confusion which involves the whole subject at piesent, it is 
perhaps vase to regard this gioup of joint conditions as best described by 
the designation cliromc arthritis, recognizing that we may have to separate 
various groups in the future Of course, it is evident that there are cases of 
chronic artliritis which do not belong here (e g , tuberculous arthritis), but 
these have a definitely established cause, and so can be readily put m their 
proper place 

Nature of the Disease — It is evident that so long as there is doubt as to 
whether we are dealing ivitli one disease or more than one, there can be no 
agreement as to what the disease essentially is To recount the various 
theories m detail is not necessaiy A relationship to iheumatism and gout, 
an inherited arthiitic diathesis, a special kind of degeneration, disturbed 
nutrition, an inflammatory process, of essential nervous origin, due to injury, 
reflex irritation, or disease of a supposed joint centie and some form of 
'infection, have all been suggested at some time or other 

At piesent, the view^ w4iich seems most reasonable is that the disease is 
dependent on an infectious piocess of some kind This is not to be intei- 
preted as meaning a definite infection of the joint with organisms This 
may occur, but in many cases the arthritis seems to be dependent on local 
infection m some part of the body, wath perhaps absorption of toxins and a 
secondary arthiitis How far possible absorption of toxins from the intes- 
tines may be a factor we are not m a position to state It seems that in many 
instances the factors of trauma, w^eai and tear, and the tendency to degenera- 
tive changes in the joints of those advanced in life must be kept in mind as 
additional factors Changes due to an infectious process, w'hich may be 
subacute or chronic, may be associated wath any of these 

The view of the disease suggested here is that the arthritis is due to an 
infection of some kind — probably this may be w'lth many different organisms 
— as a result of wdnch very varied changes may result The artliritis is prob- 
ably ahvays a secondary process The changes involve especially now one 
and again another pait of the joint, wath a great variety of results, individual 
reaction and resistance probably playing a large part m determining the 
essential changes which follow’^ As to how far inherited tendencies may 
affect the process it is difficult to say Some families seem to have joints 
wffiich are more susceptible to infection and degeneiation 

Classification — As already mentioned, there is much difference of 
opinion as to wdiethei w'e have one or twm or more diseases in this class 
Some writers emphasize the distinction between the foim m wdnch the bony 
changes predominate and that m which the changes are more in the cartilage 
and structures about the joint That in many cases this is true there can be 
no doubt, but it does not seem to be true so invariably that it can be used to 
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Drove the existence of two diseases Thus, when one finds a patient showing 
chaiK^es of one form in one joint and of another form in a second joint, the 
inference is that he has the one disease manifesting itself in difterent ways 
It IS possible that two diseases may co-e\ist, but this is too uncommon to 
explain the frequency of these cases Thus, the patient may have marked 
osteo-aitliritic changes in the spine, with distinct hyperti opine changes, and 
m the peripheral joints, well-marked change affecting the structures about 
the joint Again, in a patient whose predominant changes aie peii-articular 
it may be possible to find distinct hypertrophic changes in some situations 
The vTiter feels that there are so many examples of these mixed cases that 
they offer a great objection to the adoption of the view that different diseases 
can be distinguished Certainly, if this distinction between the “osteo- 
arthritic” and “rheumatoid” could be granted, it would simplify the dis- 
cussion of the subject very greatly, but there seems to be much against it 
That there are stiikmg general diffeiences between typical cases in each 
group is very true, but aie there not just as marked differences between cases 
m the same group? 

For clinical study, it is convenient to make a classification without regard- 
ing the forms as distinct diseases The charactei of involvement varies, 
and, as a rule, certain featuies predominate This, however, is not always 
true, and it may be difficult to decide in which group to place a given case 
In some of this senes it was difficult to decide whether bony changes or those 
in the pen-articular tissues predominated In othei cases a single joint may 
show various changes 

In this article certain groups are distinguished for convenience of study, 
it being understood that the lines between these aie not definite, but, as a 
rule, enable one to put a given case in one of them As already said, some 
cases (45) seem to belong to two of them and cannot be definitely classified 
The division here used is into three groups 

1 A form in which the changes predominate in the structmes apait 
fiom the bony parts of the joint, although the caitilages are fiequently 
involved to some extent The degiee of change varies greatly This gioup 
IS termed “pen -articular,” and in this senes 240 cases weie regarded as 
belonging to it 

2 A form in which the chief change consists in maiked atrophj'- both of 
the bones and cartilages With this there are usually marked trophic changes 
in the muscles This is termed the “atrophic” form, and comprised five 
cases 

3 A form m which hypertrophic changes are the most prominent There 
may be marked bony overgrowth, which may occui at the edges of the 
articulating surfaces especially, or in the spine, involving the cartilages and 
ligaments This is termed the “hypertrophic” form, and sixty cases belonged 


The question arises as to whether one of these forms may pass into another 
As a rule, this does not seem to occur, although in some cases the course suo-- 
gests that cases shmving the changes of the peri-articular form may later have 
those of the atrophic type Thus, in one patient of this series the changes 
i\hien she was first seen were entirely of the peri-articulai form, the bones 
ihnt gf being entirely free, a year later the picture was much like 
fr.?^ ^ atrophic form Many factors have a possible bearing atrophy 
om disuse (which, however, gives a different picture), secondary trojdiic 
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disturbances, marked general to\iemia, etc As stated, in some patients 
there may be a combination of conditions, and it may be difficult to say 
to which group the patient belongs There were foity-five such cases m 
this series m which it was impossible to classify the condition with any 
certainty 

Historical. — ^Wlule the history of the malady as a separate entity does 
not extend far back, yet the disease itself is the oldest m the history of the 
human race of which we have definite pi oof This record is not found m 
books but m bones When the bodies of those who had suffered from the 
disease were placed m the tomb, they contained evidence which was to 
come to light centuries later The characteristic changes of the disease have 
been discovered m bones found in Egypt, which aie considered to date back 
to 1300 BC (Petrie) From Egyptian tombs, fiom Roman graves m 
Britain, from Pomerania, from Pompeii, from the catacombs of Pans, have 
come bones showing the changes of this disease 

The very early medical vTiters used the term arthritis to include a wide 
variety of joint infections It is difficult to sepaiate these, but m some of 
the earlier writers (such as Aretaeus) theie aie allusions to chronic joint 
changes which are othei than those of gout Judging from his descriptions, 
Paulus Aegmata must have observed the lesions of arthritis deformans and 
suggested m a way their distinction from gout To Ballonius (1642) is 
ascribed the introduction of the term “rheumatism,” but regarding the 
confusion which has aiisen from its use it may not be considered as 
greatly to anyone’s credit The desciiption given by Sydenham suggests 
veiy strongly that he recognized arthritis deformans, which he discusses 
under rheumatism, certainly, the clironicity and the tendency to deformity 
are veil described In 1800 Landr6 Beauvais published, under the title 
“Goutte asthenique Primitif,” a description of this disease But the credit 
of the first endeavor to separate arthritis deformans as a distinct disease 
seems to belong to Heberden and Haygarth Heberden^ says “The disease 
called the chronical rheumatism, which often passes under the general name 
of rheumatism, and is sometimes supposed to be gout, is in reality a \ery 
different distemper from the genuine gout and fiom the acute rheumatism, 
and ought to be carefully distinguished from them both The chronical 
rheumatism for a few days appears to be a milder distemper than eithei the 
acute sort or the gout but in its consequences, that is m the great weakness 
or total loss of power it produces in the limbs and m the mischief done to the 
general state of the body, it is much more formidable than either of them, 
and being so very diffeient m its symptoms, as well as m the event, it would 
be useful if it were distinguished by a peeuhai name which might pi event 
its being confounded with other disorders by being called a spurious and 
wandering gout or a chronical rheumatism ” It is fitting that Heberden’s 
name should be preserved in association ivith one of the manifestations of 
the disease 

^ A little later HaygartlP (1805) emphasized the same points and aptly said, 
''The term rheumatism has been applied without sufficient discrimination 
to a great \ariety of disorders, which, except m pain, have but few symptoms 

* Commcntanes on the History and Care of Disease, 1803, second edition 

- -4. Clinical History of Acute Rheumatism A Clinical Historij of Nodosity of the 
Joints, 1805 
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that connect them together He suggests that one foim f chronic arthritis 
should be separated, and for this he suggests the name of nodosity of the 
mints ” This designation does not seem to have been applied by him to any 
special manifestation of the lesions, but to the deformity in all the joints 
Doubtless it was suggested by examples of maiked defoimity A feiryears 
later (1812)^ he again emphasized the difterence between this condition and 
chronic rheumatism Bi odie^ regai ded the disease as gouty m nature, wdnle 
Scudamore (1827) consideied that it was a variety of chronic rheumatism 
The observations wdiich he made and the descriptions given leave no doubt 
that he recognized its essential features He pointed out the definite alter- 
ations in structure m the joints 

There are many wTiters about this time who described the disease and its 
lesions accurately Budd, Todd, and Watson all inclined to regard the 
disease as essentially rheumatic in nature How^evei, about 1850, the view 
that there w'as a disease distinct from both rheumatism and gout began to 
gam ground, and Fuller (1852) emphasized this, terming the disease “ilieu- 
inatic gout ” Colles pointed out that there were two processes at wmik, one 
of absorption and one of formation of bone Adams (1857), in Ins classical 
Atlas, inclined to the same view", suggesting the name “chronic rherimatic 
arthritis,” and Gairod, in 1859, supported this and suggested the name 
“iheumatoid arthritis ” Rokitanski, m 1856, considered it as probably a 
variety of rheumatism Virchow, in 1859, proposed the name of aithiitis 
deformans 


The view's held in the last fifty years have show'n great divergence Many 
of the English writers especially have considered it essentially related both 
to gout and rheumatism, others have lard stress on the importance of an 
arthritic dyscrasia w'hich might manifest itself m various Avays, now as gout, 
now as rheumatism, and again as the disease under discussion Naturally, 
as long as the question of a distinct disease w'as unsettled, no clear idea as to 
its cause could be held For a time the idea w'as widely held that the essential 
cause was in the nervous system, and that the arthritic manifestation W'as 
secondary to this The marked muscular atrophy, changes in the reflexes, 
and the frequent trophic disturbance W'ere looked upon as supporting this 
view The weight ot opinion, how'evei, is now' coming to the vieAV that W'e 
have in arthiitis deformans a disease distinct from gout and rheumatism, 
and in the majority of cases showing a definite clinical and pathological pic- 
ture Naturally, ivitli such divergent view's as to its nature, any clear idea 
as to the etiology could not be expected As regards this there have been 
widely different opinions, but the tendency of the majority of those W'lio have 
^udied the disease is to regard it as essentially due to infection of some sort 
io-day this may be considered as the view' most in evidence and the one most 
strongly supported 

When W'e consider the history of our know'ledge of disease geneiallj', it is 
not surprising that the views regarding arthritis should have gone through 
tire same stages as those, for example, regarding the fevers At first grouped 
together under one heading, with the increase of knowledge one after another 
was separated and given its own identity Exactly the same has occurred 

itir arthritis, and it may be that w'e have not reached the end of this process 


2 Transactions of the College of Physicians, v'ol iv, p 294 

Un Diseases of the Joints, ISIS 
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The future may see still further divisions of the condition here consideied 
as arthritis deformans^ and it is well to have an open mind in this regard 

Etiology — The various general factors are as follows 

1 Sex — ^The figures given by various writers vary greatly, but m the 
majority of statistics the larger number is said to belong to the female sex 
One factoi which makes a material difference is whether the cases of spon- 
djditis are included or not They are usually in males, and if included make 
the numbers in the two sexes more nearly equal Without doubt there is 
some difference m the relative occurrence of the various forms in the sexes 
In the piesent series of 350 cases, ^ 178 weie males and 172 females, all the 
cases of spondjditis being included In a senes of 1228 reported cases col- 
lected by the Cambridge Committee,^ it was found that 76 5 per cent were 
females and 23 5 per cent males 

2 Age — It IS important to remember that the age of patients when seen 
may give a false idea of the time of greatest prevalence The disease is so 
chronic that in any clinic many patients come with advanced changes years 
after the onset It may be said that the disease can occur at anj'^ age except 
in early mfancj’’ The Cambridge report mentions one case beginning at 
eighteen months The more carefully the histones of those m whom appar- 
ently the disease begins at an advanced age are studied, the more often it 
will be found that there has been some arthritis before Still, the first mani- 
festations may be after the age of eighty years To obtain a true idea of the 
greatest occurrence, therefore, the age at onset should be noted The records 
in this series as to the age when the patient came under observation are as 
follows 


1 to 10 

3’'ears 

Number 

4 

Percentage 
1 1 

11 “ 20 

u 

18 

5 1 

21 “ 30 

u 

68 

19 4 

31 “ 40 

u 

90 

25 7 

41 “ 50 

n 

64 

18 2 

51 “ 60 

tt 

57 

16 2 

61 “ 70 

n 

37 

10 5 

71 “ SO 

n 

10 

2 8 

81 “ 90 

n 

2 

0 6 


The age of onset shows that m 45 per cent this was below the age of thirty 
years, while only 25 per cent were below^ the age of thirty on admission 
The largest number is in the third decade The figures as to the time of 
onset are 

' The senes, which is used as the basis of this article, is composed of the records of 
patients in the Johns Hopkins Hospital and a number personally observed elsewhere 
The report of 110 of them has already been published (/oar of the Avier Med Assoc, 
1904, xhi, 1, 94, 161) 

^ Bulletin of the Committee for the Study of Speesal Diseases, Cambridge This is the 
report of the work already done in a special investigation of this disease It should 
be studied by all those interested in the subject It ■will be referred to here as the 
Cambndge report 
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number 

Perceatage 


18 

5 1 

1 to 10 years 

53 

15 1 

11 “ 20 “ 

84 

24 0 

21 “ 30 “ 

73 

21 0 

31 “ 40 “ 

53 

15 1 

41 “ 50 ” 

40 

11 4 

51 “ 60 “ 

18 

5 1 

61 “ 70 “ 

3 

0 8 

71 “ 80 “ 

0 

0 0 

81 “ 90 “ 

Doubtful 

8 

2 3 


Here atrain, tlie type of disease has some influence The pei i-articular and 
atropSc forms usually oome on earlier than the hyperttophtc, which is more 
often characteristic of tire older patients ^le changes of this type m the 
larger ]oints aie especially common m elderly people 

mth these figures may be compared those of Bannatyne (293 cases) 
Garrod (500 cases), and the Cambridge report (200 cases) as to the age of 

onset On TTl Isri fl Irfl 


1 to 10 years 
10 “ 20 “ 

20 " 30 " 

30 “ 40 " 

40 “ 50 “ 

50 “ 60 " 

60 years and over 
Doubtful 


Bannatyne 

Garrod 

Cambridge 

0 

3 

5 

19 

22 

20 

59 

64 

46 

86 

85 

38 

61 

121 

39 

54 

90 

34 

14 

80 

18 

0 

17 



It may be noted that of Bannatyne’s series, 86 1 per cent were females 
and 13 9 per cent males, and of Garrod’s patients, 82 2 per cent were 
females and 17 8 per cent males 

3 Race —This is of special interest in regions Avhere the colored race is 
a factor In this series theie were 332 whites and 18 colored, a proportion 
of eighteen to one This is relatively a low proportion of colored patients, 
the total medical admission of white to colored m the Johns Hopkins Hos- 
pital being about five to one This is of importance in regard to the influence 
of certain diseases in the etiology Thus, the great majority of members of 
the coloied race have had a gonorrhoeal infection, and tubeiculosis is very 
common among them It is interesting to note that they show a higher 
relative incidence of acute rheumatic fever than the whites and a much 
lower relative incidence of arthi itis deformans It is not easy to suggest any 
explanation of this 

4 Station m Life and Occupation — There was no evidence m this series 
to suggest that any station in life showed a special influence The patients 
came from the wealthy and the poor classes m about an equal relative pro- 
portion Nor does occupation seem to have any great influence Certainly 
unusual exposure to wet or weather was not marked in tins series, and the 
frequent occurrence among washerwomen, so often commented on by English 
■writers, was not evident The largest number of the patients lived indoor 
lives, which raises the question as to whether this may not lower their resist- 
ance and predispose to infection, or, at any rate, lender them less resistant 
to a slow ciiromc infection once acquired 

5 Alcohol — A histoiy of the use of alcohol was obtained from 92 patients, 
of whom 75 could be described as model ate and 17 as heavy users 
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6 Previous Infections — the view now generally held that the changes 
are due to some form of infection somewhere, the possible causal relationship 
of previous infections has always to be remembered Measles is by far the 
most frequent of the common diseases lecorded m the pievious history, 
but this cannot be legarded as standing in any special relationship, usually 
having occurred years before Infections occuirmg shortlj^ before or about 
the time of onset are impoitant Of these, some are striking m the close 
relationship Four cases of infected wounds are especially remarkable, it 
IS not necessary to say that m none of these was the arthritis suppurative 
Boils were associated with the onset m 4 cases, cystitis m 4, dysentery in 6, 
peh 1C mflammator}'^ disease m 12, otitis media in 4, a pyonephrosis in 1, a 
miscarriage m 2, and bionchitis m 2 

Of particular diseases, influenza and tonsillitis are of special interest 
Influenza had occurred m 18 patients and tonsillitis in 32 The figures for 
influenza (5 1 per cent) are lower than in the Cambiidge report, m which 
9 per cent was found In the same report the percentage for tonsillitis was 
24, in the last 200 cases of this series in which this point was carefully fol- 
lowed there were 31, or about 13 per cent In two others there had been 
frequent attacks ot severe pharyngitis The tonsillar conditions are usually 
due to infection with some form of streptococcus, and it is well to recognize 
that tonsils which are not especially enlarged may contain foci of suppuration 
in then deeper paits, so that infection from this source maybe more frequent 
than these figures indicate To gonorrhoea some vriters have ascribed 
importance as an etiological factor Thus, in the report of cases from Mon- 
treal, the late James Stevart found a history of gonoirhcea in 40 per cent 
of the patients In this senes it was given in 54 cases, or 15 4 per cent If it 
was an important factor one would expect to find more arthritis deformans 
among the negroes, few of ivhom escape gonorrhoea Of couise, instances of 
gonorrhoeal arthritis are excluded from this series Theie w'as a history of 
syphilis in 16 cases and of chancroid m one Scarlet fever, erysipelas, 
typhoid fever, pleurisy, osteomyelitis, all occurred m a feiy cases shortly 
before the onset 

7 Gastxo-intestmal Conditions — Pyorrhoea alyeolaiis and carious teeth 
ma> be the souice of infection m some cases, the Cambridge report gaye 
these-}?* over 50 pei cent of the cases Pyorrhoea alveolaris is so almost 
universal among the loiver classes, and so common among the better classes, 
that figures of its fiequency cannot have much significance Dyspepsia and 
constipation aie common, but often seem to be secondary to the disturbance 
of the general health Diarrhoea ivas present before the onset m 7 instances 
and dysentery m 4 

8 Trauma — In some cases this seems to have an influence, but probably 
more often m determining the joint m cvhich the symptoms are first evident 
than the onset of the disease Tliere is no doubt that m some cases the first 
manifestations of the disease are WTongly diagnosed as due to trauma It 
IS often easj tor a patient to lemember some strain or fall about the time of 
onset Ho^ve^er, m one form, spondylitis, the influence of trauma seems 
ivell established, just as in spondylitis follocvmg typhoid fever In othei 
cases the effect ot an occupation wdnch throws special stress on particular 
joints seems to determine entirely the early onset or greater seventy there 
In this series there ivas a definite history of trauma at onset m 15 cases In 
8 cases the disease w^as of the peri-articular type, and in 5 of these the joint 
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imured was the first one to show arthritis In 7 cases of spondylitis the 
association of the miuiy and the onset was clear Of course, in this tliere 
is the likelihood that there was some arthritis already present which was 
ao^fravated by the traumatism 

Anxiety and Mental Strain— The history of prolonged worry, severe 
strain and anxiety, troubles of various kinds, etc , is frequently given by the 
patients (26 per cent m the Cambridge lepoit) It is often evident that 
these factors have resulted m lowered health, and it is easy to see that this 
mav render them more susceptible to infection, especially if this be associ- 
ated with increased woik and loss ot sleep, as in the nmsmg of sick relatives 
In patients who have the disease the influence of these factors in determin- 
ing recurrence is only too evident, but liere it may be due to the effect m 

the general health , „ ,, 

10 Family History —Tins is a difficult matter to speak of with certainty 
Is there such a thing as an artlnitic diathesis’’ There are many authorities 
who fiimly believe that there is, and yet the matter is difficult of proof In 
this series there was a definite family history of aithritis in 79 cases, of these, 
17 were apparently arthritis deformans, 11 were termed rheumatism, and 
of these a considerable number were arthritis deformans, 3 ivere acute 
rheumatic fever, and 3 gout, the others being doubtful Some patients gave 
a remarkable family histoiy of artlnitis deformans Thus, in one, the 
father, three bi others, and three sisters all had the disease m a chionic form, 
one sister escaped The patient’s mothei did not have the disease, but her 
mothei and all her brothers and sisters had The wiitei knows of one family 
of SIX m which every individual had a deforming arthritis of the slow pro- 
gressive type, some being almost entirely ciippled, otheis having onlj' some 
inconvenience One patient gave a history of the disease in four generations 
There was a family history of tubeiculosis in 72 instances 

11 Predisposmg Causes — While it is often difficult to decide with certainty 
how much influence these may have, yet in some instances the association 
IS so close that they must be given m place This is seen not only.m regard 
to the original attack, but also m lecuirences With a patient under obsei-, 
vation who has had attacks of the disease, one may be able to predict that 
with certain events, such as an intercurient attack of illness, the arthritis is 
likely to light up While this is perhaps most marked m the gioup with 
peu-articular changes predominating, yet it is also true of those with more 
inaiked bony changes Among these predisposing causes come first those 
which affect the general health, such as poor h 3 "giene, unsanitary surround- 
ings, hardships, etc All appear to have an effect In women the menopause 
is often of importance, and in fifteen of the female patients (8 7 per cent ) 
the disease began about the menopause This association is seen both m 
attacks beginning at the menopause and also in women who have had the 
disease m earlier life, and perhaps almost entirely recovered, in whom the 
symptoms again become active at this time Frequent pregnancies seem to 
have dll influence in some patients The onset may come after frequent 
childbearing, or, more commonlj^, pregnancy after the disease is once estab- 
lished may apparently cause a lighting up of the process The infections also 
are important These may be of any kind Influenza and acute bronchitis, 
an acute dysentery, or pelvic disease may be quoted as examples How often 

trom tile studj of this senes is that these do not occupy an important etio- 
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logical relationship A history of exposure which seemed to stand in a causal 
relationship was obtained in only seventeen instances Six patients had 
Ined or worked in damp smroundmgs How much importance gastro- 
intestinal disease may have is difficult to say It may influence the general 
health, and so predispose to infection 

Hovever, it must not be thought that predisposing causes are always 
present The disease may begin in those who are apparently m the best 
of health 

12 Specific Cause — ^As long as there are so many undecided points 
regarding the disease, it is evident that we aie ignorant of the tiue cause 
Pei haps the statement might be reversed, and better put that as we are 
Ignorant of the cause, we have so much obscurity as to tlie real nature To 
take up all the suggestions as to the etiology is useless, but one should be 
mentioned onlj’' to be dismissed — ^namely, that it is of nervous origin This 
can hardly be held any longer, especially in view of the evidence suggesting 
that the disease is essentially due to some infectious agent The points 
which support this are as follows 

(o) The Chaiactci of the Aitachs — These often suggest an acute infection 
The sudden onset, the mflammatoiy local changes, the fever, the presence 
of complications, such as endocarditis, pei icarditis, and pleurisy, and the 
tendency to run a certain course are all suggestive These featuies are not 
constant or invariable, neither is the usual picture of any infectious disease 

{b) The Similaniy of the Lesions to those Proved to be Due to Infectious 
Piocesses — This is seen m the likeness of the lesions m certain joints to 
those caused by the gonococcus, for example This is also true of the bony 
changes , thus, the picture presented by spondylitis is exactly like that of 
the spondylitis m typhoid fever or that which may follow a gonococcus 
infection 

(c) The Definite Association between a Focus of Infection and Aithntis 
Defoi mans — The examples of this are sometimes very striking Thus, in 
one patient seen by the VTiter the deforming arthritis followed a suppuiatmg 
joint When this was propeily treated the general arthritis improved rapidly, 
but some deformity was left Some would say that this was more properly 
termed “infectious arthritis,” but the VTiter considers all of this group as 
due to some infection, and this arthritis certainly was deforming The same 
thing may apply to the forms with marked bony changes, as m a case reported 
by Baer in which an acute arthritis of the spine subsided rapidly alter proper 
treatment of a local focus of infection in the nose In some cases of chronic 
arthritis associated with bronchiectasis, the joint condition xaiied with that 
of the bronchiectasis 

A number of investigators ha\e desciibed particular organisms which 
weie regarded as being the cause of the disease, but none of these can be 
accepted as proved 

13 Nervous System — ^The viev was and is still held m many quarters ^ 
that the cause must be m some changes in the nenous system There is 
much against this other than the evidence which speaks for an infection 
The similarity to the joint lesions found m chronic disease of the nervous 

s> stem IS onlv true of the later stages of some forms of arthritis deformans 
The joint lesions should correspond to ceitain segments, but they do not 
Then, too, the examination of the central nervous system has not shown 
any changes to account for the aithntis 
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14 Intestinal Infection —It seems possible that in some patients the intes- 
tine may be the source of a long-continued infection either by the entrance 
of or-ranisms, which can perhaps hardly be termed pathogenic under ordinary 
condTtions, or by the absorption of toxins It is possible that the total sum 
of repeated slight changes may be due to this The frequency of the pres- 
ence of foci of infection in the mouth may be of importance as the mnuence 
of the continued swallowing ot large numbers of streptococci as a factor in 
various diseases has been suggested and seems worthy of consideration m 
arthritis deformans 

As to the possibility of the absorption of toxins from the intestine, one 
hesitates to attach too much importance to this Our knowledge of “auto- 
intoxication” is not satisfactory One therapeutie point is of interest, 
however, in this connection, some patients are markedly improved by very 
free continued purgation In others, a sharp attack of diarrhoea may result 
in an immediate gam in the arthritic condition This can only be regarded 
as a suggestion and not by any means as an established fact In some cases 
of chronic nephiitis absorption of toxins from the intestine is regarded as 
the causal factor 

15 Relation to Rheumatic Fever — Does a condition such as we have in 
arthritis deformans result from rheumatic fever ^ Some of the English writers 
describe cases of rheumatic fever m which permanent arthritic changes appear 
and persist The writer can only say that while he has for some years been 
looking for such cases, he has never succeeded m finding one He has seen 
cases which had been regarded as rheumatic fever m which chronic changes 
were present, but it has always been possible to show that they had been 
arthritis deformans from the onset Thus, thickening from a previous attack 
may be found in some of the joints, or the clinical course may speak against 
rheumatic fever However, one positive case is worth more than negative 
evidence, but judging from the experience of the medical clinic of the Johns 
Hopkins Hospital, the positive cases are rare in its locality 

16 Metabolism — In the minds of many of the laity and of the profession 
the cause is supposed to be in some disturbance of metabolism This is 
shown by the frequently given opinion that uric acid is the causal agent and 
bj' the common reduction in the nitrogenous diet There does not seem to 
be the slightest evidence from any source in support of this fact Clinically 
the results of a reduction in the nitrogenous intake are usually harmful, and 
these patients generally do better on a full nitrogenous diet 

Is there any eiidence that metabolic disturbances are at all responsible^ 
That such disturbances do occur is well known, but are these a cause or a 
lesult? There is no evidence to show that nitrogenous metabolism is at 


1.1 ult, as the studies of this have given negative results It has been suggested 
th.it some derangement in carbohydrate digestion may be a factor m some 
cases borne patients are undoubtedly made worse by large amounts of 
carbohydrates, but this seems due more to intestinal disturbances That 
be associated with the absorption of toxins is perhaps a tempting 
1 Tf f evidence to support it The most reasoLble 

1 7 metalmhc changes are a result and not a cause 

rabbits —Cole has described the lesions produced m 

rabbits bj the inoculations of streptococci obtained from various sources 


' Jourml of Infectious Diseases, 1904 i 714 
VOL VI— 33 ’ 
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These, ho■^^e^er, are more like the changes found m rheumatic fevei A 
lemarkable instance of the production of “ osteo-arthritic” lesions m a rabbit 
has been leported by Poynton and Paine, ^ who obtained m cultuies, fiom 
the knee-joint of a man who had a chionic arthiitis and died by accident, 
a diplococcus which injected into rabbits produced an arthiitis characterized 
by destruction and formation of bone and cartilage This differed from the 
aithritis pioduced by the diplococcus of rheumatic fever 

Pathology — In a disease with so many manifestations it is difficult to 
give any desciiption which will apply generally, and it is well to lecognize 
that there may be all grades of change, from the slightest alteiation to com- 
plete disorganization of the joint Nor are the lesions always progressive, 
theie IS evidence that slight damage may be done which does not advance 
As has been pointed out, there is usually no definite relationship between 
the etiological factor and the resulting change m arthritis, nor is there any 
regular association between the clinical picture and the pathological condi- 
tion Many causes may produce the same result, and one cause may produce 
various results 

In geneial, we may group the changes as follows 

1 E fusion — ^This is not constant and shows no peculiar features The 
fluid is generally somewhat turbid and contains cells which apparently have 
no speeial significance Early in the course of the polyarticular foim it may 
be distinctly hemoiihagic 

2 Changes %n the sijnomal membiane, which are of an inflammatory natuie 
and often hemorrhagic eaily in the attack 

3 Changes in the capsule of the pint and miiounding tissue 

4 Cartilage — This may show erosion, atrophy, and ulceiation In cei- 
tam cases there may be marked prohfeiation 

5 Bone — This may show atrophy of slight giade, or m some cases this 
may be extreme In other cases there is marked prohfeiation of bone, which 
may lead to extreme deformity The formation of new bone may sometimes 
occur in the structures outside the joint, as m the ligaments 

Nichols^ divides the lesions into (1) serous, (2) ulcerative, (3) ankylo- 
sing, (4) formative, and (5) fungus or villous In the Cambridge report 
the principal changes as made out m the T;-ray plates were (1) Those 
limited to the soft tissues, (2) dislocation, (3) atrophy or destruction of 
cartilage, (4) atrophy and destruction of bone, (5) transparent areas, which 
look like punched-out holes m the plates and contain a gelatinous mateiial, 
their significance is doubtful, (6) Bruce’s nodes, which are small bony 
deposits, usually on the sides of the phalanges, they are probably not typical 
of any one condition, (7) deposits of new bone, (8) fibrous ankylosis, and 
(9) bony ankylosis 

It IS convenient to discuss the alteration m the various forms of the dis- 
ease, although the association of changes may be very marked Two great 
forms of change may be recognized first, those m the soft parts, and sec- 
ondly, those m the cartilage and bones In some cases one or other of these 
may predominate, but m many both will be found It is frequently only by 
the T-ray plates that the second group may be recognized without opening 
the joint Certain points may be noted One is that suppuration never 

* Transactions of the Pathological Society of London, 1902, Im, 221 
- Keen’s System of Surgery, r ol n 
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occurs Another is that the descriptions of changes tound postmortem, 
years after the acute features have subsided, do not necessarily give any 
indication of what occurred eaily m the course They are the remains of 
processes long since ovei Again, secondary features are common, especia y 
contractures and atrophy of the muscles This lattei is sometimes due large y 
to disuse, but again must be due to changes associated with the disease, as it 
comes on too rapidly to be due to disuse, and suggests some trophic disturb- 
ance Again, there may be mechanical results, such as dislocation, which 
may be of very varying degree, and may occur with or without marked 

changes in the cartilage oi bone , c « 

In the peri-articular foim theie is often a consideiable amount oi ej/usio7i 
present, especially m the more acute attacks, which may persist for some- 
time The fluid shows no peculiar features, although early in the com se it 
may be distinctly hemorrhagic Usually it is somewhat tuibid and contains 
cells which have apparently no special significance Cultures from the fluid 
have been negative in the experience of this clinic The findings in an 
instance in which the knee-joint was opened may be quoted as characteristic 
There were some slight hemorrhages m the neighborhood of'the joint, which 
on being opened was found to contain 100 cc of fluid The synovial mem- 
brane was injected and showed 'papillary outgrowths of somewhat tians- 
lucent connective tissue The outer condyle of the femur showed erosion 
of the cartilage, the articular surface consisting of enamel-hke bone, the 
corresponding surface of the tibia was the same Certain areas were elevated, 
appaiently due to ovei growth of cartilage Sections of the synovial mem- 
brane showed on the surface an exudate of granular material and leukocytes 
Below this were many bloodvessels and many leukocytes Then came a 
layei of endothelial cells, which meiged into the underlying fibroblasts 
Synovial Membrane — ^This usually shows some thickening, which is more 
marked in the peri-articuIar form If the joint is opened early m the course, 
the synovial membiane is usually swollen, injected, and redder than normal, 
the very vascular appearance giving a striking picture The surface some- 
times slious a velvet-like appearance, or is covered by a mateiial not unlike 
granulation tissue It may be covered with small processes of varying size 
or shape The likeness of these to tubercles has led to that diagnosis being 
made The synovial membrane may be tliromi into folds In some cases it 
becomes adherent to the adjoining caitilage, and where this occurs the car- 
tilage IS affected and usually destroyed Histologically m the early stages 
theie may be a marked hemorrhagic condition which is often well seen m 
pieces 1 emoved at operation The capillaries are markedly distended, and 
tliere may be considerable extravasation into the tissues This was so marked 
in one case known to the miter that a diagnosis of hsemophilic aithritis had 
been made Nicholson in the Cambridge report describes two layers, the 
outer onvhich is more fibrous than the inner, and in it many fat cells may be 
seen 1 here is no marked collection of leukocytes, as is often seen in the 
inner layer Phis is thinner, composed of delicate areolar tissue, and m some 
placid resemWes myxomatous tissue Sometimes it contains large numbers 
n ^ f interesting feature is the presence of areas containing large 

usually around the blood- 
hSSbmi of ^W't^r'iting endarteritis There may be marked pro- 

iferation of this layer with the formation of villi In some cases there mav 
be an entire absence of the endothelial linmc^ ^ 
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As the process advances there is usually thickening of the synovial mem- 
brane and an increase m the fibrous tissue In some cases a ceitam amount 
of necrosis may occur With proliferation of the synovial membrane the 
so-called villous arthritis may result, which in some cases is most marked 
The villous processes are deep red in color and of veiy varying shape and 
size They sometimes reach such a size that they distend the joint As 
a rule, there is compaiatively little effusion in these inllous cases Secondai y 
changes may result, there may be calcareous deposits in the membrane 
itself 01 portions of the vilh may become detached These subsequently may 
undergo calcareous change In some cases the synovial membrane becomes 
closely adherent to the surface of the cartilage, the destruction of which 
IS most marked at this point This is well seen m the case repoited by 
Hale White ^ 

In the peri-articular form there is usually a good deal of thickening m the 
structures about the joints, and the ligaments may be involved This can 
often be recognized on ordinary examination, but is especially well brought 
out by the a-ray plates These may show the changes to be almost entii ely 
outside the joint proper 

Cartilage — The changes here are very varied in extent, and the shghtei 
degiees may only be evident on opening the joint oi in the -r-ray plate In 
the early stages the cartilage may be injected The earliest change appeals 
to be erosion, which m some cases seems to be dctei mined by the proximity 
of the affected synovial membrane The extent of this varies gieatly, and 
the erosion may be of very slight extent, or in other cases it goes on until the 
whole cartilage has disappeared and the bone is exjDosed Histologically 
there is fibi illation of the matrix, with disappearance of the cells This may 
involve only the superficial layers and the structures below are normal The 
jnocess may advance until no normal cartilage remains Apparently this 
IS not always general, and theie may be mariced loss of caitilage in local 
aieas, m other cases the whole surface shows thinning The gross appeal - 
ance of the cartilage is often striking The surface is injected in paits, and 
often irregular, owing to the areas of erosion In otlier cases the cartilage 
becomes liquefied and the corpuscles disappear with the formation of cysts 
filled with mucoid fluid Nicholson describes the occurrence of neciosis 
m the cartilage with the formation of non-staimng aieas This, howevei, 
he regards as being possibly due to gout 

In some cases there is apparently some formation of new tissue, m others 
theie IS considerable replacement of cartilage by fibrous tissue The leplace- 
inent of cartilage by bone is especially marked m the spine whei e the mter- 
veitebral cartilages may be entirely replaced In the peripheral joints this 
rai ely occurs The result in any case is likely to be bony ankylosis 

Bones — Hei e the changes vary with the form of the disease In the peri- 
articular tjqie there may be comparatively little change, although m severe 
cases there is consideiable atiophy This, however, is not distinctive and 
IS similar to that seen sometimes with a fractui e If the changes m the car- 
tilage result m its complete desti uction the underlying bone becomes exposed 
and eburnated If the process is very acute the bone is more vascular than 
normal and necrosis may result In some cases the bone becomes rarefied 
and less dense Tins can be seen m the ^-ray plates and m pathological 
specimens 

‘ Ciiy's Hospital Reports, 1902, Ivii, 25 



Skiagram showing some thinning of the bones, marked 
destruction of the carpus, and alterations in the metacarpo- 
phalangeal and finger-joints 



PLATE X 



Skiagram of Knee-joint, showing atrophy of the cartilage 




EXPLANATION OF PLATE XI ^ 


Fig 1 Metacarpo-phalangeal pint 

Fig 1 a Fhotograpli of the same joint after maceration 

Fig 2 Skian-ram of a metacarpo-phalangeal joint, showing atrophy of carti- 
lage Ind formation of new bone at tfe ble of the first phalanx and head of meta- 
carpcil, fl- bony spur is also soon 

Fig 2a Photograph of the same joint after maceration, the atrophy of 
cartilage, eburnation at head of bone, formation of new bone around joint, and 
a tjpical bony spur are well shown 

Fig 3 Skiagram of first phalangeal joint, shounng destruction of cartilage 
and fibrous ankylosis 


Fig 3 a Photograph of same joint after maceration 

Fig 4 Skiagram of the wrist, showing bony ankylosis and considerable 
atrophy of the bones forming the joint 

Fig 4 a Photograph of the same specimen after maceration This specimen 
on dissection shoned complete bonj’’ ankylosis of the carpi at their articulation, 
and fibrous ankylosis of the ulnar, radius, and metacarpi 

Fig 5 Skiagram from metacarpo-phalangeal joints, showing atrophy of 
cartilage and bone with fibrous ankylosis 

Fig 5 a Photograph of macerated specimen of the same joint 

Fig 6 Skiagiam of the thumb, showing atrophy of bone and destruction of 
the cartilage of the metacarpo-phalangeal and phalangeal joints Well-marked 
fibrous ankjlosis is present 


Fig 6 a Photograph of the same specimen after maceration 


EXPLANATION OF PLATE XII 


Fig 1 Skiagram of a terminal phalangeal joint, showing atrophy of carti- 
lage, early deposit of new bone m the ligament of joint, and a light area 

Fig 1 a Photograph of the same joint after maceration A cavity contain- 
ing a deposit of urates is shown 

Fig 2 Skiamam of the first phalangeal joint, showing atrophy of cartilage, 
formation of nen bone around joint, and a well-marked projection from the shaft 
of the first phalanx 

Fig 2 a Photograph of the same joint after maceration, showing a deposit 
of bone around joint and on the shaft of the first phalanx 

Fig 3 Skiagram of first phalangeal joint, shomng atrophy of cartilage and 
formation of nen bone 


Photograph of the same joint after maceration 
Skiagram of wrist, showing ankylosis 


Fig 3 a 
Fig 4 

Fig 4 a Photograph of the same specimen after maceration A longitudinal 
section has been made through the carpi and wnst-jomt The carpi are fused into 
a mass of light cancellous bone The articulations of the carpi with the ulnar 
radius, and metacarpi show fibrous ankylosis ’ 

® Skiagram of metacarpo-phalangeal joint, showing atrophy of cartilage 
and the formation of bony spurs at the head of the mkacarpai bone ^ 

are neU seen maceration The bony spurs 


iho Jn'g sfmil, jomt from a case of chrome gout, 


T OemWite c,p,o,||. 
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In the so-called atropine form the changes aie of a different character 
The most striking thing is the marked rarefaction of the bones throughout 
With this usually goes destiuction of the cartilage, so that as an end result 
(c q m the Aviist) there may be entire loss of the divisions between the 
carpal bones It may be repeated that this change is entirely differ^t from 
the atrophy which occurs secondarily to the more marked changes about t le 

joint , , 

In the hyperti oplixc forms there is new bone formation, which may vary 
greatly in extent The proliferation is most common at the edges of the artic- 
ular cartilages, and the ossification may include parts of the adjoining 
fibrous 01 ligamentous tissue This may lesult m bony outgro^vths of varying 
size and shape In some joints these pi ejections may cause locking of the 
joint In the knee-joint, bony outgrowths may be seen on the patella or at 
the edges of the femur oi tibia In the hip-joint these may be marked and 
sunound the edge of the acetabulum with an irregular ring of bone The 
so-called Hebei den’s nodes on the terminal phalangeal joints are formed of 
tiue bone The same changes are sometimes marked about the metacarpo- 
phalangeal joints In the spine the new formation of bone may replace 
the cartilages, but more frequently occurs in the spinal ligaments, and the 
anteiior and lateial ligaments may be entiiely replaced In all of these 
irregularity of the deposits is the rule, and it is rare to find the deposits the 
same on both sides of the vertebrae The deposit of bone has been compared 
to lava which has flowed down and solidified Wright has well compared the 
appearance as sometimes being much like a “guttering” candle This 
deposit of bone in the ligaments occuis especially in the spinal forms of the 
disease It may be noted that spondylitis with deposit of new bone is common 
in animals, especially in hoises 

Muscles — Atrophy is the striking feature in the gross specimen, and this 
is generally found to be spiead throughout the muscle In some cases 
degeneiation has been foun^ the muscle having a dead-leaf color, and there 
IS piohferation of the nuclei with increase of the interstitial tissue At times 
the changes are probably due to direct extension from the joint, m other cases 
it IS suggested that they aie due to trophic influences 

Nervous System — No changes have been found which can be regarded as 
at all cliaiacteristic In a few instances changes in the anterior horn of the 
coi d liave been noted Vacuolation of the ganglion cells has been associated 
uitli alteied staining reactions In the peripheral nerves, neuritis has been 
found, but this is probably secondaiy It is easy to appreciate how, for 
example, in arthritis of the spinal joints the inflammation may involve the 
neive loots oi in the hip the sciatic nerve These changes are apparently 
always secondary ^ ’’ 

Metabolism— No lerj^ stiikmg changes have been found King^ in 
a study of the metabolism, found a mild acidosis, with an increase in 
tile organic phosphates and a retention of calcium, magnesium, and 
p losphoius The study of the urine did not suggest intestinal putrefac- 
mc'iVnscd atrophic form the calcium output is much 

Symptoms —While an exact classification is difficult, it seems best to 
discuss the clinical features under the various forms, always having m mind 

* Johm Hophns Ho^pitaJ BiiUchn, 1907, xviu, p 274 
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that there are not invariably clear-cut distinctions between them, and that it 
may be difficult to say exactly to which class a given patient belongs 

1 Pen-articular Form — ^This is the most fiequent form, and compiises 
the cases sometimes described as “rheumatoid” arthritis The changes aie 
most marked m the synovial membrane and peri-articular tissues The 
cartilage is also affected in many cases, but the damage is rarely extreme, 
whatever change occuis in the bone or cartilage is apparently secondary 
In this group we find every grade of change, fiom that seen in the patient 
who has a light attack, resulting m very little thickening about the joint, to 
the patient who has changes so marked that he is a miserable cripple, pei- 
haps unable to feed himself Theie were about 240 cases typically of this 
form, theie were otheis which were predominantly of this gioup, but showed 
features of the hypertiojihic foim as well The females outnumbered the 
males in about the pi opoi tion of 3 to 2 

Owiet — This IS usually in one of two ways, acute in one or many joints oi 
gradual m one joint, others being slowly involved subsequently A point 
deserving of marked emphasis is the marked suddenness of onset in some 
cases It IS not unusual for patients to be able to state the exact date of onset, 
some can even give almost the hour Thus, in one patient the onset was with 
severe pain while he was walking on the street The pain was so intense that 
he was unable to walk and had to be carried home Some descriptions of the 
disease lead one to suppose that the onset is always gradual, but this is not 
correct, and of the eases in this senes which were regarded as belonging to 
this form the onset was acute in about 40 per cent The sudden onset is 
usually with an acute aithiitis of many joints, which are red and swollen 
Occasionally one joint is suddenly involved acutely for a day oi two and then 
others follow There is rarely any marked constitutional distuibance oi 
chill One feature sometimes seen is the sudden disability, thus, in one 
patient the process began in the knees, while he was walking home, and the 
pain was so severe that he was compelled to sit doum for a time, ultimately 
reaching his house after resting several times 

The gradual onset may be m one oi several joints It is often found that 
one joint becomes suollen or painful, perhaps never led, and after some 
weeks, or possibly months, another folloivs As a i ule, the gradual onset is 
of moie serious omen than the acute one, whieh often runs its course moie 
rapidly 

Joint Fust Involved — Leaving out the cases in Avhich the onset is Avith 
the simultaneous involvement of many joints, many more have the first symp- 
toms in one of the joints of the leg than in the arm It has been said that 
the disease is prone to attack first the joints which are most used However 
this may be, the statement so often repeated that the disease usually begins 
in the joints of hands is certainly not correct In this series the figures of the 
first joint affected, when this was definitely known, are as folloAvs Many 
joints, 22 per cent , neck, 3 per cent , shoulder, 12 pei cent , UTist, 8 per 
cent , hand, including the thumb, 10 per cent , hip, 7 per cent , knee, 19 
per cent , ankle, 3 per cent , foot, 13 per cent Certain combinations of 
joints comprised the remainder The onset was more often m the joints of 
the lower than in those of the upper extremity 

Character of the Attacks — As in the mode of onset, so in the course, two 
principal forms stand out, the one ivith acute attacks of polyai thritis, the 
othei with a slow, chionic, more or less progressive course There are many 
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combinations and vaiieties Thus, there may be repeated acute attacks at 
intervals, the patient being comparatively well m the meantime, or after the 
acute attack theie may be a slow, gradual progiess, or during the cou se 
of the chronic form there may be mtercurrent acute attacks However, it 
aids our clinical knowledge to keep these two classes in mind, recognizing 
that there are some which cannot be placed in eithei In this series about 
one-thii d might be classed as acute, one-half as chronic, and the remainder 

witli fcatuies of both , 

The Aditc Form— It may be said that m many ways this group is much 
him rheumatic fever in its manifestations The onset is often sudden, with 
tlic involvement of many joints These are red, swollen, pmnful, and tender 
to tile touch There is often effusion in the larger joints Certain joints not 
often involved in ilieumatic fever maj^ be attected, such as those of the 
cemcal veitebi.e, the temporomaMllary and steriioclaviculai joints One 
jiomt IS important — when a joint is once attacked it rarely clears immediately 
and the involvement is usually foi the duration of the attack Again, as the 
acute fcatuies subside, the joint usually shows some permanent change 
wliicli maj be slight, but it is theie Thus, the finger-joints show slight 
inci e ise in size or the capsule of the knee-joint is thickened 

Ceitain geneial features may be noted The temperature, as a rule, is not 
vei y high, being generally about 101° or 102° F Occasionally liighei figures 
.11 e seen, sometimes 103° or 104°, but this is rarely for longei than a few days 
‘Utei .1 tune the temperature often drops to 100° or 101°, and may i un along 
.diout these figures foi some time Chills and sweating are both uncommon 
The {iiilsc generally shows a late which is comparatively high, and this per- 
sists aftei the tempeiature has fallen In a number of cases there is definite 
(iilargement of the spleen, winch may be made out by palpation, or the area of 
diiliicss IS iiici eased Glandtilai enlargement \s almost always present This 
IS usually general, with the glands in relation to the affected joints showing 
the most marked inciease in size As a rule, the administration of the salicy- 
late pieparations has but little result The persistence of the arcliritis is one 
of the most stiikmg featuies 

The Chomc Form — In this the onset is usually gradual, frequently in one 
joint which swells gradually and is painful There is rarely any redness, and 
effusion in the largei joints is not common In some cases there may be 
eoinplaint of pain in one joint for weeks before any change can be made out 
on examination Other joints .are progressively attacked, and it may be a 
tear befoie there is general artlwitis In other cases one or two joints may 
be .iflected for a time, and then with a somewhat acute attack several joints 
.11 e nil oh ed simultaneously Again, the process may be rather subacute and 
gr.uhialh assume the slow, progressive tjqje The iemperatw e, as a rule is 
not liigh, often running for weeks from 99 5° to 101° It is fairly constant 
iiK inaj never touch normal The pulse is high, often 110 to 120 or more 
.ind remains persistently so Enlargement of the spleen is not so often found 

I'o.IVs'imTshrlnfaSmen?'’ 

m ewilanation of these various manifestations it is tempting 

u the line of a jirobablc infectn e cause, to consider that the acute type shows 
more marked mpoiise and more active resistance to the infectSe accent 
1 id Its toxins There is little question but that the outlook, esnecialh^for 
the end results in the joints, is much better in the acute forms ^ ^ 
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The special features may be taken up for this whole group in some 
detail 

Pain — This shows much variation, as m some patients there is compara- 
tively little so long as the joint is at rest, after the subsidence of acute 
features, pain usually comes only on movement either active or passive In 
other patients severe pain is a constant feature, and may continue long after 
all acute features have subsided The amount of pain and degree of arthritis 
bear no relationship to each other — in fact, some of the patients who ha\e 
the most severe pain have very slight joint changes There are certain 
situations in which the complaint of persistent pain is common One of 
these IS about the heel, there may be no special tenderness on pressure, yet 
every attempt at walking causes so much pain tliat the patients have to 
remain at rest The T-ray plates show no bony changes to account for it 
Pam m the wrist-joint and hand is sometimes very severe and constant 
Theie may be severe pain from an associated neuiitis, as occurs especially 
with involvement of the shoulder- or hip-joint The pain may follow the 
distribution of a nerve, and be markedly increased by pressure over it In the 
arthritis of the spinal joints the pain may be severe 

Aithntis — In considering this it is convenient to discuss the joints sepa- 
rately, as the features differ considerably VertebrcB Quite apart from the 
condition teimed spondylitis deformans in this article, we find the joints ot 
the spine not infrequently involved along with the peripheral joints In 
addition, as ivill be discussed later, the manifestations of spondylitis defor- 
mans may be found vnth a general polyarthritis, but in this there are definite 
changes m the spine It is important to realize that the joints of the verte- 
brie may be involved in a general polyarthritis, and apparently no permanent 
change of any degree be left — at any rate, none which can be demonstiated 
There is an acute arthritis which subsides without causing structural change 
The most frequent seat of involvement is the joints of the ceivical vertebrae, 
as occurred in fifty-one cases There is complaint of pain, especially on 
movement, the head may be held more or less fixed, sometimes to one side, 
as the involvement is not necessarily symmetrical Pain on movement may 
be very marked, sometimes more on movement m one direction than in 
another, and it may be marked on pressure, sometimes distinct grating on 
movement may be heard by the patient, and it is often audible to the physi- 
cian There is raiely any permanent fixation of the neck, as after a variable 
period the process clears up and movements are restored Tenderness on 
deep pressure may persist for sometime longer 

In addition there may be a similar process elsewhere m the spine (thirteen 
cases), with or without the cervical vertebrae being involved With an 
arthiitis of the peripheral joints there may be the complaint of severe pain in 
one part of the spine This is tender on pressure, the spinal muscles aie 
rigid, and movements cause severe suffering The duration is often for 
several weeks It is rare in these attacks to find signs suggestive of pressure 
on the nerve roots or marked muscular atrophy It is important to realize 
that this may clear completely without any evidence of permanent change, 
the T-ray plates not showing anything abnormal If the point is looked into 
it IS not rare to get a history of these attacks, and a number of patients with 
definite bony changes in the spine give a history of previous attacks of this 
kind, after which there was apparently complete recovery before the per- 
manent condition was present 
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Temvoroimxillary Joint -This is involved much more often in arthritis 
deformans than m any other form of arthritis, so that its involvement is a 
important point m the diagnosis It was affected m forty-three 
senes The patient complains of pain and difficulty in moving the javi T1 e 
extent of involvement xlries greatly There may be little more ban the 
complaint of pain, or the patient may be unable to open his mouth I^ot 
infrequently the ]oint on one side only is involved, or one may be much more 
affected than the other The process is often present for a short time onlj 
Fortunately the amount of permanent change is usually slight, and it is rare 
to have complete ankylosis For a time the patient may be able to open the 
jaws xery slightly, and occasionally teeth have to be removed m order that 
tlie iiatient may be fed, but this xvas raie m this series 

Slrmoclanicitlai Joint — ^This was involved m fourteen instances iheie 
IS aggravated by any inoveinent ot the clavicle, and slight swelling 
In I tile cases the swelling may be quite marked As a lule, the arthiitis 
clcais up completely without any troublesome changes 

Sliouldcr-joint — ^This is frequently involved, as in 126 cases of this senes, 
of w'liich 91 had both shoulders, 22 the light only, and 13 the left only 
mvohed In the acute stages there is pain and limitation of motion, espe- 
cially in elevating the arm above the head and m abduction There is often 
tendeiness on pressuie over the joint, and on anything more than the slightest 
movement Theie is rarely marked effusion, the thickened capsule can 
often be felt More or less associated neuritis is not uncommon, the pain 
being desciibed as running down the arm or up the neck toward the head 
As the acute features subside there is often considerable stiffness, crepitus, 
<ind thickening of the capsule, with diminished motion If the process be 
long continued there is generally marked atrophy of the muscles of the 
slioulder girdle After any attack of moderate seventy there is almost sure 
to be some disability left behind 

Elhoio-joint — Tlieie w'as involvement of this joint m 76 cases, both elbows 
being involved iii 52, the light in 9, and the left in 13 cases In the acute 
attacks the elbow' is generally held in a somew'hat flexed position, movement 
is often considerably restiicted, and theswellmg may extend for some distance 
above and below' the joint This is often more marked about the elbow' than 
in other joints Movements other than those of flexion and extension are 
often considerably diminished Pam is rarely extreme, but there may be con- 
siderable tenderness on pressure In later stages the extension is often limited, 
but there is rarely a marked degree of thickening left about the joint 

— These w'ere involved m 98 cases, both WTists in 79, the right 
m 11, and the left in 8 cases The changes in these joints are generally very 
c lar.icteiistic As a rule, there is a good deal of sivelling, xvliicli may extend 
jffioi e and below the joint, so that the ordinary contour is entirely altered 
ii.? frequently has a soft boggy feeling, and there is commonly 

decidedh less pain than in other joints in proportion to the amount of chano-e 
Crepitus IS often obtained fairly early In the subsequent stages the swelhno- 
visualh subsides, but there is often very definite thickening about the join? 

. ‘‘O'l of motion In regard to the early stages of the disease’ 

of n n Pomted out, that there may be complaint 

bcfo,rU CTrir’e an “ ” f "t"" 

uLjuic nitre are anj acute signs of arthiitis 
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Hands — It is worthy of mention that the hands are not always involved, 
as some descriptions would lead one to expect The changes m the meta- 
caipophalangeal joints are often very striking There is generally some 
swelling, redness, and tendeiness, especially on motion This leaves behind 
some thickening and disability The degree of involvement in these joints 
IS very variable, and only one knuckle may be involved or all of them on both 
hands The condition aftei the acute features have subsided is generally 
very characteristic In some cases there may be subluxation of the joints, 
one form of change, the ulnar deflection, being quite common This may 
come on very rapidly m acute cases — thus, in one patient it was marked 
within one month of an acute onset A striking feature is atrophy of the 
inteiossei muscles, which is frequently found In occasional instances this 
may be present without any involvement of the joints of the ivTist or hand 

Fingeis — ^These aie involved in a considerable number of the cases (106 
without any joints of the hands), and the changes, as a rule, are very char- 
acteristic In the eailier stages there is usually some swelling, which is often 
most marked at the first interphalangeal joint The swelling can be made 
out to be definitely m structures about the joint propei, and the a-ray plate 
may show the same The fingeis are very often held slightly flexed and full 
extension may be difficult With involvement of the fingers and the knuckles 
it may be impossible for the patient to make a fist As the acute featuies 
subside a very characteristic picture is usually left behind, the thickening 
about the joint giving the so-called pod-shaped or fusiform finger Subse- 
quently there may be quite marked changes in the joints, especially in the way 
of partial dislocations A common picture is flexion of the first phalanx, with 
hypei extension of the terminal ones, butall the joints may be partially flexed, 
or only the terminal one show hyperextension Lateral deflection is quite 
common, especially m the terminal joint Hjqierextension of the teimmdl 
phalanges may come on very rapidly, as in one patient with acute features 
in whom this was marked within three weeks of the onset The thumb- 
jomts are not uncommonly involved 

Sacroiliac J oint — Apparently this is not often involved in this form of the 
disease, and it is often difficult to decide whether the arthritis is of this form 
or hjqiertrophic 

Ili-p-pints — As a rule, the changes in this form of the disease are not 
marked, these joints were involved m 89 cases, both hip-jomts in 65, the 
right in 14, and the left in 10 cases The condition is usually not as marked 
as m the hypertrophic form, or in the variety associated with spondylitis 
During an acute attack of polyarthritis there is complaint of pain in the hip- 
jomt and some pain on movement On examination little may be made out 
except slight restriction of movement, especiallj' on abduction and internal 
rotation If only one joint be involved the patient may walk so as to favor 
that side As a rule, permanent damage of any extent does not result, 
although at times there may be some fixation with the thigh flexed 

Kncc-joints — ^This is the single joint most frequently affected, as occurred 
in 236 cases, both knees being involved in 202, the right only in 19, and the 
left in 15 cases The small relative number with involvement of one side 
only IS a contrast to the findings in other joints In the acute stage the joint 
IS often markedly swollen, red, and tender Effusion often occurs, and the 
patella may “float” On palpation there may be considerable tenderness, 
especially on the inner side, and sometimes over the inner part of the head of 
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FIG 1 



Skiagram showing the swelling about the first phalangeal joints, 
with little change in the articulating surfaces 



Hands showing marked late deformity 
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flip fihia Tenderness may also be marked m the popliteal space The 30 int 
h=U so“ C.I J. As the eftus.o„ .s abso^ 

r insule can usualh be felt best on the inner aspect of the joint it 
micli change abou^ tlie joint, some flexion usually occurs with 
the tendons, which later may go on to subluxation In ^on e very acute 
Gises, ind in some chronic ones, in which there is a good deal 
atronhy, marked enlargement of the bones may be suggested I his, 

e\er5^ is apparent and not real, being suggested by the atrophy above an 

liclow the joint , . 

AnUe-mmit — These were involved in 130 cases, both m 101, the right in 
17 ind tile left in 13 cases They often show much the same features as the 
wrists, considerable puffy swelling extending above and below the joints 
There ma\ be considei able stiffness and limitation of motion, which, however, 
IS usually not permanent The bones of the feet may be involved with tlie 
ankle-joint or separately The joints of the feet were involved in 53 cases 

Tqc^ — ^^riic toes weie invoh ed in 40 cases, there being a striking difference 
between the number shoving involvement of the fingers and toes The 
clianges aie much like those seen in the fingers, but are usually less marked 
In some cases there is the complaint of persistent pain in one or more toe- 
joints witliout any evidence of active arihritis In some instances ankylosis 
occurs in the great toc-joint 

General teaturcs of the arthritis (a) Syvimetrif of ihe Involveme7it — 
I^Iuci) sti&ss was laid on this by the earlier writers, but it is by no means the 
Tule vlien the figuies as to the frequency of the involvement are studied 
Tims, in 35 among 126 cases of arthritis of the shoulder the process was 
unil.iteral, in 22 of 76 cases of the elbow, and in 24 of 89 cases of the hip 
In cel tain instances the disease may involve one side of the body only, or all 
tiic joints of one extremity It is rare for a single pair of joints, as the knees, 
to be invoh ed alone 

(h) Dwiliibuhon of the Lesions — ^This is very variable, and every com- 
bination occuis In tlie total number of joints involved the arms exceed the 
legs, but only by a small amount If the larger joints are considered, the 
contiary is tlie case, and the greater number is in the legs The frequency 
vitii winch the hands are involved accounts for the larger total for the 
iipjrei cxtrenntj 

(c) Vai lahihiy in ihe Changes — This is seen especially in the acute attacks, 
w Inch in\ oh c many joints The majority may recover wnthout much change, 
the blunt of the attack falling on one joint Both hands may seem to be 
eqiiallv iiuohed at fiist, and yet one regains almost complete function, the 
otiicr showing marked change Sometimes there seems to be some influence 
fioiii occupation and special strain on particular joints, as, for example, in 
tliose w lio sew or use one hand more than the other in their wmrk 

Mmcular Urophy —This is commonly present to some extent, but varies 
greatli in diffeient patients, both in its extent and rapidity of development 
espf ifilh m acute attacks, atrophy advances so quickly 
tiiat some trophic influence seems necessary to account for it This is 

ch ^ muscles showing very rapid 

a s mLnt ox the progress is slow and disuse may seem to be quite 

‘ ^ Howerer, there is usually more than this necessarv 


to cco m rnr necessary 

cliange w ith the fir:,t one or two, but each subsequent attack show^' 


s more 
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change About the shoulder-joint the atrophy is sometimes well shown 
An interesting point is the occurience of muscular hmtching, sometimes seen 
as a fine fibrillary tremoi, which is veiy maiked m some patients 

Tempemhne — Two points stand out in the consideiation of this fiist, 
that the fever often shows an elevation much less than might be expected 
from the degree of arthritis, and second, that it may peisist for a long peiiod 
veiy slightly above noimal The figures for patients who were undei obser- 
vation long enough to obtain satisfactory records (the patients m whom all 
acute features had subsided are not considered) showed that in the laigest 
number the tempeiature averaged from 99° to 100° or 101° Although 
at times it was higher, yet this raiely persisted, and many patients go foi 
weeks with a temperature between 99° and 100° This suggests a chronic 
low-grade infection In some cases a rise to higher figures occurs with a 
complication, such as pleurisy or pericarditis In a few patients no such 
explanation could be found In one instance with a severe shaking chill 
the temperature rose to 104°, no cause was found, malarial fe^ er being 
excluded The persistence of slight fevei with a relatively high pulse rate 
IS often an important point m diagnosis It must also be noted that with an 
acute polyarthritis the tempeiature sometimes remains practically normal 
Theie were several instances of this 

Ciiculatoiij System — Among 350 cases there was evidence of definite 
valvular diseases in 25 instances The lesion was mitral insufficiency m 
9 cases, mitial stenosis m 3, combined mitial stenosis and insufficiency m 3, 
aortic insufficiency m 5, aoitic and mitial insufficiency in 3, and aortic insuffi- 
ciency with mitial stenosis and insufficiency in 2 In about one-quaitei of 
these there was arteiiosclerosis, so that the lesions might be regarded as 
sclerotic, in the remaindei they suggested an endocaiditis In 19 cases there 
was an apical systolic murmur which was not definitely proved to be due to 
oiganic valvular disease In some others there were signs of myocarditis 

Peiicaiditis occuired in thiee cases while under observation and dm mg 
the couise of the acute arthritis Effusion followed in two, m one of these 
tapping was done repeatedly and the fluid in 3 ected into guinea-pigs, but with 
negative lesults Phlebitis occuiied in one patient, it was associated with 
an attack of lobar pneumonia 

Pulse — This shows an increase m the rate m the majority of cases In 
about two-thirds of the cases the rate was over 90 The most fiequent lange 
IS between 90 and 110, only a few patients having a persistent late above 
120 This increase in rate is true not only of the acute periods, but frequently 
peisists after these have passed, and is also seen m the slowly advancing 
forms When fever is present the pulse rate is usually elevated quite out of 
proportion to the temperature An explanation of this is not easy to give 
In a few instances there were definite evidences of myocarditis, occasionally 
with dilatation, but this is by no means the rule The blood pressure shows 
no special departure from the normal 

Respiratoiy Tiact — Bronchitis was piesent in few instances, and m some 
it was suggested that the infection which caused it might stand m some 
relationship to the arthritis Lobar pneumonia occurred in two patients 
during an acute arthritis, m one being associated Avith a marked exacei- 
bation of the joint condition, which rapidly subsided after the pneumonia 
Mas over The greatest interest, hoM^ever, is attached to the occurrence of 
acute plemisy mth the aithritis This occuried m six cases, one of which 
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\\as tuberculous and associated ^Mth tuberculous disease of the lung The 
others ^\crc not tuberculous, as was shown by the negative reaction to 
tuijcrculm given after the acute features had subsided and the temperatuie 
had become normal In two patients the pleurisy was associated with an 
acute peiicarditis The importance of this as suggesting some infectious 

process is cMdent , , ,i i 

Glandular Enlaiqemcnt —Among 176 cases m which this point was spe- 
cially noted, general glandular enlargement was found in 99 and enlargei^nt 
only of certain groups of glands in relation to the affected joints in 44 The 
dc-rrec of enlargement vanes gre^itly, those glands which aie m relabon to the 
more acutely affected joints showing the greatest involvement Thus, the 
joints of one arm may be m\ olved and those of the othei be normal, the gland- 
ular cnlaigement being on one side only, oi general glandular enlargement 
IS present, which is more marked on the affected side The enlargement 
may persist for some tune after the acute arthritic features have subsided 
Occtisionally the enlarged glands are slightly tendei Histological e\ami- 
n.ition shows only a hj^erplasia In some cases the enlaigement is per- 
sistent Thus, 111 one patient v itli the onset eight years before and in whom 
fire jeais had elapsed since any acute features, there was marked increase 
III the si/e of all the palpable glands This he had noted himself as having 
come on soon after the onset of the arthritis His blood was perfectly noi- 
mal and no other cause for enlargement could be found 
Spleen — Among 16G cases witli notes as to the size of the spleen, it was 
found that theic was enlargement in 38, in 30 the spleen was palpable, and 
in S the area of dulness vas definitely increased In practically all the cases 
uitli siilcmc enlargement, there was general glandular enlargement The 
c.ises of the so-called Still's disease are included here and will be referred to 
l.itci It may be said m a general way that enlargement of the spleen was 
lel.itncly more common among the younger patients, although it is not 
confined to them It is also more frequently found in acute than in chionic 
attacks This and the glandulai involvement seem to suppoit the idea of 
some infectious process 

Subculancous Fibroid Nodules — ^These are very interesting structuies, 
vliich perhaps might be better termed “subcutaneous nodules,” as thej aie 
not .dual s fibroid in character Long regarded as diagnostic of rheumatism, 
this 1 lev can no longer be held, as they may occur m some cases without any 
cMtlencc of .irthiitis of any kind However, it can be said m the majority of 
t.ises thei arc associated with arthritis, and in the expeiience of the writer 
this has been iheiiinatic fever m children and arthritis deformans in adults 
In this chine v c h.n e been much interested in them, especially since the papei 
In I'litclier, and thev have been searched for, an important point when one 
ff"®bng figures as to their frequenc> In this series they were found in 
1 - patients (3 4 per cent ), all being adults All the cases found in rheumatic 
per vcrc in children In the patients vitli acute rheumatic fever m this 
cluuc, subcutaneous nodules vere found in 1 5 per cent , but, of course, only 
a coinparatucb sinall proportion of the patients admitted are children 
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very variable and they may disappear in a few days or persist for weeks 
Occasionally patients volunteei the statement that they have been noted to 
appear, disappear, and re-appear They do not seem to be associated with 
any severe tj^e of the disease or with any special joint features An interest- 
ing monograph on them has been written by Hawthorne ^ 

Unne — ^This showed no features of moment In about 20 per cent of the 
cases albumin was found, and m rather more than half of these casts were 
present Diabetes co-e\isted in two patients Estimations of the amount of 
uric acid were made m a number of cases, but showed no constant departuie 
from normal Helen Baldwin^ has described the occurrence of organic acids 
in the urine, suggesting perverted metabolism and intestinal putrefaction 
Blood — It may be said that the examination of the blood yields little of 
importance The majority of patients have a pale, sallow look, and often 
suggest a degree of anaemia which is not confirmed by the blood count The 
average percentage of haemoglobin in 132 cases was 77, the aveiagered count 
m 125 cases was 4,763,000, and the average leukocyte count m 132 cases was 
8800 per cmm Leukocyte counts taken during the occurrence of a complica- 
tion, such as pneumonia, are not included The leukocyte eount m 36 cases 
was over 10,000, and in 10 cases below 5000 per cmm It is surprising to find 
that frequently during an acute polyarthritis the white corpuscles are not in- 
creased The average differential count of the leukocytes m 25 cases showed 
Polymorphonuclears 78 per cent , small mononuclears 13 8 per cent , laige 
mononuclears and transitionals 6 per cent , eosmophiles 1 7 per cent , and 
other cells 0 5 per cent In the case of complications, such as pleuiisy, theie 
was a marked polynuclear leukocytosis, which showed no unusual features 
It may be said that the blood condition was practically the same m all the 
forms of the disease The patient with acute arthritis involving many of the 
peripheral joints showed practically the same blood condition as the one with 
the spine alone involved These findings aie in agreement with those of 
Eivmg,^ who made a study of the subject 

Sian — One of the most striking phenomena is the presence of pigmenta- 
tion, which is especially apt to occur on the face, neck, arms, and hands It 
may be fairly general over the face and neck or occur in irregular areas, on 
the hands and arms it more often is seen m smaller, more irregulai areas 
In some patients there are many small pigmented areas, much like freckles 
As a rule, the pigmentation is associated with acute general features, and as 
these subside the discoloration lessens, sometimes, however, leaving some 
“staining ” In this series marked pigmentation was noted m 28 cases, about 
equally divided between the sexes It may occur almost at any age, the 
joungest m this series being nineteen years and the oldest seventy-eight 
years It may be said that there is nothing distinctive about this pigmenta- 
tion, it occuis with many other diseases 

In some cases, especially m those with marked and rapid muscular atrophy, 
the skin has a curious glossy appearance This is usually m the hands or 
feet, but may extend to the arms or legs In some patients the hands and 
feet may be very blue Profuse sweating of the hands and feet is common. 


' Rheumatism, Rheumatoid Arthritis, and Siibcutaneous Nodules, London, 1900, 
J & 4 Churchill 

- Amencan Tournal of the Medicol Sciences, 1904, cxxviii, 1038 
^ American Medicine, 1903, ^ i, 440 
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and may be a source of great discomfort to the patient This 
lono' after acute featuies have disappeared In the moie chionic foims the 
skin IS often harsh and dry There may be disturbance of sensation, espe- 
cially as regards pain, and this may be found to diffei on the two sides if the 
artlwitis is Asymmetrical R L Jones^ notes that there m.y be areas slion- 
mg sensory changes and sometimes local sweating Complaint of numbness 
or tino-ling, sometimes of severe burning sensations, is not uncommon 
Erythema or mticana may occur sometimes Herpes of the lips has been 
SGCii occ&sion&'lly 

Reflexes — ^These very commonly show some alteration, but the findings 
are by no means constant Tlie deep reflexes aie, as a rule, markedly 
increased, but may be normal or decreased, although they ai e rarely absent 
In many instances they vary in relation to the ]oint invohement, and may 
be greatly different on the two sides of the body or in one extiemity .They 
are usually increased on the diseased side In 66 cases the following con- 
ditions were found the deep reflexes of the arm weie inci eased in 34, and 
diminished in 3, increased on one side and normal or diminished on the 
other in two The knee-jerks may show a most marked increase They m ere 
increased in 43, diminished in 7, and increased on one side v hile normal oi 
diminished on the other in 4 If theie is involvement of the teinporomaxil- 
lary joint, the jaw-jerk is generally increased The superficial leflexes aie 
veiy variable, and may be much increased oi greatly diminished The 
cremasteric reflex was very variable, sometimes being markedly increased, 
in others normal, diminished, or absent Ankle clonus was present in S 
cases on both sides and in one case on one side only Patellar clonus ^^as 
obtained in 2, and clonus m the arms in one case Plantar stimulation m 
one patient gave a normal response on one side and none on the othei In a 
few cases theie was an extensor response In many cases the reflexes wcie 
especially exaggerated when there was marked muscular atrophy R L 
Jones has pointed out that there is often a correlation between the affected 
joints and certain reflexes Thus if the middle and iing fingers alone aie 
involved, the flexor tendons give a more marked response to tapping than the 
extensors The reverse is the case if the thumb and index fingei be invoh ed 
He points out that there is often marked agreement in the gluteal and plantar 
reactions The increase in myotatic variability lie regaids as of some aid in 
prognosis as it appears early, and if persistent suggests that the process is 
still active Its disappearance is of good omen Jones lays stress on the 
association of conditions (e , of the plantar and gluteal leflexes), as sug- 
gesting some aftection of certain spinal segments In some cases there may 
be considerable uncertainty of movement, which usually does not amount 
to tremor 

(Edema of the feet and legs sometimes occurs, apart from any renal or 
circulatory lesion It may be seen in acute attacks or more often in patients 
with marked lesions in the joints of the legs, especially if there is flkion of 
the knees with immobility It is also seen in the patients who are unable to 
get about and sit all day m a chair 

Features of the Disease in Children— There is much uncertainty as to the 
occurrence of chronic arthritis in early life, and unanimity of opinion has not 
been reached any more than in regard to the anaemias of early life As 
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Garrod* points out, chronic arthritis in childhood is of various kinds Some 
rare cases suggest the hypertrophic or osteo-arthi itic type which may be the 
same as that seen m adults Again, bony changes may occui after hsemo- 
phihc arthritis, as shown by Bowlby Garrod also lefers to rare cases in 
which chronic arthritis follows acute rheumatic fever, a condition which the 
writer must confess he has never been able to recognize Then certain cases 
of tuberculous polyarthritis in childien present curious features, and sj^hi- 
htic arthritis m childhood may be chionic However, all these are rare con- 
ditions and not so common as the form of polyarthritis in childhood, v Inch 
has been termed “Still’s disease ” Special attention has been drawn to this 
by G F Still,^ of London There are three prominent features a chronic 
arthritis characterized by enlargement of the joints, marked geneial glandular 
enlargement, and enlargement of the spleen Whrle different diseases may 
be included under the term, as has been suggested, yet the WTiter is of the 
opinion, judging from the patients studied in this clinic, that it is not a dis- 
tinct entity but arthritis deformans occurring in childhood All the cases 
in this series have been of the peri-articular type, none have been recognized 
as of the hypertrophic or osteo-arthritic tj^e, although one of the hyper- 
trophic form in this sei les began at the age of fourteen years There seems 
no reason why the hj^ertrophic form might not occur in earlier years On 
the view that these cases are manifestations of arthritis deformans in child- 
hood, they are included m the general statistics given before, but then special 
ieatuies will be considered here 

Age — At what age should we draw the line? From the experience of this 
series it is impossible to say arbitrarily what patients should be put in the 
class of “Still’s disease ” There was a series from four years of age up to 
eighteen with a gradual lessening of the typical picture in the oldei patients 
Still states that the onset of the condition described by him is before the 
second dentition, and yet in this series one boy, aged eleven yeais, showed 
a perfectly typical picture of it Practically the same condition may be seen 
111 still older children, and, as has been pointed out, enlargement of the spleen 
and lymph glands is by no means uncommon in later years In childhood 
these are undoubtedly likely to be more marked and persistent, but hardly 
afford ground for separating a distinct entity 

In these cases in childhood the arthritis comes on insidiously and advances 
slowly It IS of the peri-articular type, the thickening is usually marked, and 
there may be some limitation of motion There may be marked muscular 
atiophy and wasting Enlargement oi the glands is marked, they are dis- 
crete and rather hard Their size often stands in direct relation to the degree 
of arthritis m the neighboring joints The spleen is usually felt below the 
costal margin and is hard, its size varying with the arthritis The pathological 
anatomy is not different from that found in the disease at an older age 

The condition is chronic and in the majority of reported cases has advanced 
until the patient is completely crippled This has not been the experience of 
this series One patient left somewhat improved, a second left the hospital 
vith the disease apparently arrested and the condition of the joints improv- 
ing When seen a year later there had been no return of acute symptoms, 

' A System of Medicine (Allbutt and Rolleston), revised edition, 1907, vol in 

= Medico-Chirurgical Transactions, London, 1897, Ivxx, 47 A System of Medicine 
(Allbutt), London, 1897, lu, 102 
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the child had grown, ^^as able to get about well and showd only some 
itht hicS^ about the 30ints The third patient showed considerable 
was able to get about The fourth, aged eleven years. 

Life -While the view is sometimes 
expressed that m elderly patients the disease is likely to be more chronic, ye 
this IS not by any means always the case The first attack may be a veiy 
acute one, as m i patient, aged seventy years, who had never suftered from 


Fig 8 



An e-v.ample of the so-called monarticular form in\ oK mg the right shoulder-joint This 
patient had slight changes m two fingers, the result of an attack some years before 


any arthritis previously Her attack began suddenly, involved many 3oints, 
and resulted in consideiable permanent change within three months, after 
■vraich the process subsided In other instances there may have been a rather 
chronic progress, or perhaps slight attacks years befoie, and later in hte the 
firat acute attack appears There is one form occurring usually in stout 
elderly women which is worthy of note In such patients the process may 
be rather chronic, and perhaps has caused slight changes in the small 3oints, 
but the OTunt of the attack falls on the knee-3omts These are painful, 
rattier stiff, and apt to “give way” without warning, so that the patients 
A"OL VI — 34 
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are afraid to walk without some support On palpation theie may be only 
slight tenderness and the thickened capsule may be felt Painter^ ^iptly 
applies the term “knee-sprung” to them He regards them as being of the 
hypertrophic type, but some aie undoubtedly peri-aiticular 

The So-called “ Monarticidat" Fojms— This is not a good teim, but has 
been used to describe a form of arthritis usually seen in advanced life, in 
which one large joint is especially involved It is a misnomer in the majority 
of cases, for, if careful examination be made, it is generally found that there 
IS slight involvement elseAvhere The joints most fiequently involved are the 
shoulder and hip The changes in the shoulder-joint aie usually of the peri- 
articular form, while those m the hip-joint are of the hypeitiophic form 
The process sometimes attacks the arm which is especially used (e g , the 
right arm in a carpenter) The principal symptoms are severe pain, marked 
disability, especially for certain movements, such as raising the arm and 
putting it behind the back, and extreme muscular atrophy, often involving 
the whole shoulder girdle (Fig S) Two other conditions have to be kept in 
mind, one is associated with it and the aithritis is often unrecognized, the 
other it resembles and may not be suspected The first is neuritis, v Inch 
true enough is present, but secondaiy to the arthritis, and the other is sub- 
deltoid bursitis 

As will be pointed out later, one laige joint (shoulder or hip) may be 
involved with the whole spine (spondylitis deformans), but in these cases 
no special peculiarity is manifested in the peripheral joint, except perhaps 
marked muscular wasting 

2 Atxophic Form ^ — This is much the least fiequent in occurrence, which 
is foitunate, as it is in many ways the most seiious as regards outlook The 
most marked anatomical change consists in the atrophy of the bone, which 
may be very advanced There is maiked loss of the calcium salts With 
this there may be extreme disorganization of the joint, which, as legards 
function, IS piactically destioyed The pi ogress m some cases is extremely 
rapid, and they might almost be described as fulminating 

This form usually occurs m young adults, and moie often m females than 
in males It usually begins about the wrist and hand The symptoms do 
not differ very greatly from those seen m the peri-articular form, except that 
muscular atrophy and disoigamzation of the joints aie moie marked The 
deformity is often greatly due to dislocation, which is favored by the marked 
loss of cartilage Ankylosis, which is usually fibrous, may follow The hand 
and wrist have a characteristic appeal ance The patient may have difficulty 
in even lifting the hand or in perfoiming any of the ordinary movements 
There may be subluxation of the wiist-jomt and maiked atiophy of the 
interossei muscles The metacaipophalangeal joints may be much relaxed, 
and there may be great relaxation of the joints of the fingers The general 
condition is greatly altered The patients are emaciated, look sallow and 
amemic, and are very weak With the progress of the disease, deformities 
are common The r-ray plates show atrophy of the bones, quite different 
from that seen from disuse With this the cartilage disappears, and the 
wrist-jomt, for example, may be lepresented by little more than a structureless 
mass The progress is usually downward, and the outlook in this form is 
extremely grave 

* American Practice of Surgery (Bryant and Buck), 1907, vol in 
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3 Hypertrophic Form (Osteo-axthntis) — In tins the changes aie more 
especially in the cartilage and bone, and very varying degrees ol involvement 
are found, both as regards the amount of change in the cartilage and the 
extent of new bone formation The other structures do not escape and the 
synovial membrane may be involved The form is usually polyarticular and 
apparently may come on at any age, but the majority of patients are older at 
the time of onset than those belonging to the pen-articular form In advanced 
life the lesions are often moie suggestive of degenerative than of inflammatory 
chancres, and yet it has to be remembered that the joints are often seen long 
afterlhe acute changes are ovei Theie weie 60 cases belonging to this form 
in the series There are two varieties which require special mention, the 
so-called Heberden’s nodes and the spinal form, the usually termed 
spondylitis deformans The term spondylitis includes many varying con- 
ditions As used here the arthritis of the joints of the spine which occurs 
without any evidence of permanent bony change — already leferred to under 
the discussion of the peii-articular form — ^lias not been termed spondylitis, 
but arthritis of the spine In this section the word spondylitis vill be used 
for the cases with evidence of definite bony changes, although really the term 
includes any inflammatory condition 

Some would doubt the propriety, certainly in many cases, of including 
spondylitis deformans under arthiitis deformans It is one of the many 
disputed points The character of the lesions and the frequent association 
with the undoubted lesions of arthritis deformans in the peripheral joints 
seem important evidence to the WTiter As already said, changes in the 
vertebrae frequently go with aitluitis elsewhere, and this may be either of 
the peri-articular or hypertrophic form Spondylitis occurs with Vcanous 
infections, such as typhoid fever, influenza, gonorrhoea, etc , and the 
lesions in these apparently do not differ from those found in arthiitis 
deformans 

Gcneial Features — As a rule, the arthritis is polyarticular, the most com- 
mon exception being the involvement of one hip-joint, the usually termed 
morbus coxae senilis As a rule, the age of the patients is greater than in the 
peri-articular form Thus, A G Garrod found that among 100 cases, 5 
were from thirty to forty years of age, 26 from forty to fifty, 42 from fifty to 
sixty, 21 from sixty to seventy, and 6 over seventy years Had the cases of 
Tnalum coxce senile been included the average would have been higher Yet 
the disease may come on earliei than shown by these figures Tims, in one 
patient of this series, with the onset at the age of sixteen yeais, the progress 
was rapid, and in two years he showed well-maiked hypertrophic changes 
m many joints ^ 

As a rule, the general featuies are not so severe as m the other form The 
arthritis IS not so acute, and the temperature and pulse aie lower Thus 
among 21 cases of this form, including general hypertrophic and spondylitis 
cases ^'efficiently long records, the temperature was normal m 11 
averaged 99 m 2, from 99° to 100° m 4, from 99° to 101° m 2, and from 100° 
^ 1 ,:, majority the pulse rate does not go very hio-h 

It Sin practically normal, m 6 it averaged frSi 

above 100 ^ ^ ^"te persistently 

The patient’s general condition is much less apt to suffer, and the chano-es 
m the joints are much less serious on the xvhole The principal effects are 
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' more or less mechanical, and muscular atrophy and contractures occui to 
a much less degree 

Certain features of the arthritic changes are best described under the 
various joints 

Heberden’s Nodes — “What are those little hard knobs, about the size of 
a small pea, which are frequently seen upon the fingers, particularly a little 
below the top near the joint They have no connection with the gout, being 
found m persons who never had it, they continue for life, and being hardly 
ever attended with pain, or disposed to become sores, are rather unsightly 
than inconvenient, although they must be some little hindrance to the free use 
of the fingers ” So vTote Heberden under the heading “Digitorum Nodi ” 
Sometimes one is inclined to think this question is still unanswered 

These nodes are small bony outgrowths at the terminal phalangeal joints, 
sometimes covered by a projection of the synovial membrane They are 
more common in advanced years, and are found m many people who have 
not had any evidence of arthritis elsewhere They may appear m early life, 
as m one patient, aged sixteen years, in whom the arthritis began two years 
before, it was of the peri-articular form m the other joints, but he had defi- 
nite Heberden’s nodes of quite laige size They may be the only manifesta- 
tion of arthritis which is found, they may occur with a polyarthritis of the 
peri-articular form or with a spondylitis deformans, being perhaps the only 
other manifestation In some cases they are the first manifestation of a 
general arthritis In one patient, a woman, aged thirty-two years, they 
appeared very rapidly on all the fingers 

They only rarely give rise to symptoms, but some patients complain greatly 
of the pain, which is usually aggravated by much use or by any injury such 
as caused by knocking the fingers against some hard object Numbness, 
a “dead” feeling or tingling, is sometimes complained of, especially by elderly 
patients They are unsightly, and frequently cause disturbance on this 
account Their distribution is not necessarily regular on the two hands, fiom 
one to eight fingers may be involved, and in practically any combination. 
If one finger is especially used in any occupation, as sewing, the nodes on it 
are likely to be larger than on the other fingers Occasionally there may 
be an active artliritis, and the joints are red, swollen, and painful, as may 
be seen m one joint following an injury The onset is sometimes quite acute, 
and the bony outgrowths appear rapidly after this The nodes can be readily 
felt, and stand out markedly m the T-ray pictures Sometimes deflection 
of the end joint of the finger may be caused by them, although this is not 
common They often cause some flexion of the end phalanx, and may inter- 
fere considerably with the finer movements of the fingers Garrod points 
out that small transparent cystic swellings, which he regards as probably 
being hernise of the synovial membranes, are sometimes seen on the postero- 
lateral aspects of the joints 

The question often arises as to the significance of these nodes Many 
patients who have them carry the opinion that they are a manifestation of 
the effects of “uric acid ” In rare cases nodes occur on those joints in asso- 
ciation with gout, as Futcher^ points out In these cases the nodes rarely 
occur on many of the fingers, and are accompanied by peri-articular swelling, 
usually entirely absent when they occur m arthritis deformans So that, as 


‘ In this v ork, vol i, p 830 
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a rule they may be regarded as almost invariably a manifestation of t ns 
disease and not of gout When they occur in patients who have no othei 
arthritic manifestation, it is very difficult to explain then significance 

Thumb — ^The carpometacarpal loint is not infrequently attacked it may 
be said that involvement of the thumb-30int is more common m arthritis 
deformans than m any other form of artluitis, acute or chronic On going 
carefully over the history it is sometimes found that this was the first joint 
to be attacked or it may be part of a polyarthritis There may be a good 
deal of bony enlargement, with well-marked ciepitus, and more complaint 
of pain in this than m any other joint The swelling may be quite marked 
M etacarpophalangeal J oints — ^These may show marked bony outgrowtlis, 
which sometimes are very prominent and project If with tins the joints are 
much relaxed, great deformity may result 

Hip-pints —WMe the involvement of this joint is especially frequent 
and may be the only manifestation of the disease, as already mentioned in 
discussing the so-called monaiticular forms, yet it may be part of a general 
arthritis The more carefully the histones are studied m the cases regarded 
as monarticular, the more often it will be found that there were previous 
attacks of acute polyarthritis, which possibly have left but little damage 
elsewhere, and the more thoroughly the patients are examined, the more 
often will slight changes be found m other joints This may be in the form 
of Heberden’s nodes, or perhaps something m a shoulder- or finger-joint 
Still, m a great number the principal change is m the hip-jomt As a rule, 
only one Inp-joint is involved 

This form occurs usually in advanced life, although examples in eaily life 
are seen It is much more common in males, and a history of trauma is 
frequently obtained, although there is often the suspicion that tlus is sec- 
ondary to the onset of the process and determined the first marked mani- 
festation The most marked features are pain and disability Pam is not 
constant, but may be very severe It may be referred to the joint itself or to 
the groin, or be especially felt in the leg, sometimes along the course of the 
sciatic nerve and sometimes being referred to the knee or ankle This some- 
times leads to the diagnosis of sciatica, and it has to be remembered that a 
neuritis may be present secondary to the artliritis, exactly as in the shouldei- 
joint Disability may be marked, ivith definite limitation of motion The 
patients often have a characteristic gait, saving the affected leg, perhaps with 
tilting of the pelvis Sometimes walking is almost impossible, and going up 
steps is especially likely to cause pain The patients get up from a sitting 
picture slowly, and may have difficulty in crossing the affected leg over the 
othei, perhaps having to use the hands to accomplish this On movement 
of the leg there may be severe pain and marked grating Limitation of motion 
IS especially marked on abduction and inwaid rotation Extreme flexion 
may be impossible There may be shortening of the leg in advanced stages, 
due to the bone destruction, but m tlie early stages it is usually only apparent 
iliere is commonly some muscular atrophy, which may lie marked, and 
IS found principally m the gluteal region, which may show distinct flattening 
ihe knee-jerk of the affected leg is usually increased 

involved as part of a more or less general arth- 
Jtaokpd "1 *is joint suffers more and may be the most severely 

nn ^ complaint of pain and shffness, ivith difficulty 

m ,,oing up stairs, kneeling or rising from a sitting to a standing position, a 
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feeling of insecurity with a giving way of the knee is not uncommon The 
joint rarely shows much swelling, and in the early stages there is not much 
restiiction of motion On movements of the joint a loud grating noise 
may be produced, Avhich Garrod well terms a “scrunch” In the early 
stages, and some patients do not progress beyond this, it may not be possible 
to determine that hypertiophic changes are present without the r-ray exami- 
nation Quite often bony outgiowths from the patella are the first to be 
recognized by palpation With progress of the malady, the bony outgrowths 
become more prominent and may be felt about the femur and tibia With 
this there is greater disability and restriction of motion 

The results of the a;-ray examination suggest that a number of instances 
of moderate involvement of the knee-joints, seen especially in elderly patients, 
are of the hypertrophic type There is but slight aithritis elsewheie, and the 
pi ocess may nevei advance very fai 

Sacro-thac Joint — ^This may be involved, although it may be difficult to 
determine exactly how much actual change there is m the joint There is 
the complaint of pain, which may be refen ed away from the articulation 

Spondylitis Deformans — ^This is sometimes teimed “poker-spme, poker- 
back, or iigidity of the spine,” and deserves special attention on account of 
its frequency and importance As already noted under the discussion of the 
polyarticular foim, involvement of the joints of the spine may occur without, 
so far as can be determined, any permanent change remaining These may 
be termed spondylitis, but hardly spondylitis deformans, so that here the 
designation is applied to those cases m which there is evidence of definite 
structural change 

As has been already mentioned, this condition m the spine may occur as the 
only manifestation, or may be associated with arthritis of the peiipheral 
joints Of the 81 cases of spondylitis deformans in this series, m 39 the spine 
alone was involved, and m 42 this was associated with arthritis elsewhere 
While the view is taken here that these changes in the spine are manifesta- 
tions of arthritis deformans, yet this is by no means the universal opinion, 
and there has been much controversy regarding both the place of the con- 
dition m a general classification and as to whether there are really distinct 
entities included Thus, Bechterew has described under the name “Steifig- 
keit der Wirbelsaule” what he regards as a distinct entity Strumpell, undei 
the name of “Chromsch'ankylosierende Entzundung der Wirbelsaule,” and 
Mane, under the term “Spondylose Rhizom^hque,” have designated forms 
with somewhat different manifestations Many articles have been wntten 
on the subject, but the literature is too extensive to be discussed here A 
recent article by Rhein^ gives a summary of much of it The question as to 
the identity of the various forms is a difficult one to decide, but when we 
remember how diverse the manifestations of the disease are in other joints, 
it does not seem difficult to expect that the same should be true of the spine 
The extent of spinal involvement is very variable, m the lower spine the 
process is frequently most marked on one side, in the cervical region it is 
much more often on both sides One patient has the spine alone involved, 
and then the spine and one hip, another the spine and both shoulders and 
both hips, one patient has marked signs of pressure over the nerve roots, 
another has practically none, one patient has kyphosis, another has none, 

^Journal of the American Medical Association, 1908, li, 462 
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all these variations are found in such a varying degree The'^rater 

various forms from then presence or absence seems a mistake 

feels that these descriptions aie of various pictures of the spinal manifestations 

of artluritis deformans , , 7 „ „ri-.,^r. 

In the study of the symptoms it is well to have in mind the lesions wine 

are present These involve an arthritis of the spinal joints, changes in them 
which are frequently associated with pioliferation of bone, atrophy of car- 
tilage with its replacement by bone, and osseous changes in the ligaments 
These last are apparently involved very frequently, perhaps the anterioi 
lateral ligament most often of all The extent of involvement varies greatly 
and the process may extend along several vertebrie, making practically a solid 
column foi some distance, or a process of one vertebra may be joined to 
that of the next one The transverse processes are not infrequently involved 
On account of the anatomical relations, there is frequently some aftection 
of the nerve loots either through extension of the inflammation by contiguity 
or by pressure Following this there are symptoms in the distribution of these 
neives Clinically the results of these changes are seen in many ways Thus, 
the arthritis causes pain and muscle spasm, if the articulations of the ribs 
with the lertebiiB are involved there is severe pain on breathing, and perhaps 
almost entiie absence of thoiacic respiration The formation of new bone 
may interfere mth the spinal movements, and we have more or less rigidity 
as a result If there is rapid destiuction of the intervertebral cartilages 
without their being replaced by bone we have maiked bowing of the spine, 
if there is rapid ankylosis and replacement of the cartilage by bone, the spine 
IS fixed in a straight position, the so-called “poker-spine ” The osseous 
changes m the ligaments give rigidity and limitation of motion Pressure on 
or involvement of the nerve roots may give marked sensory disturbances, 
thus there may be severe abdominal pain or pain in the distribution of the 
sciatic nene When it is also remembered that the process is usually not 
symmetrical and may involve all or only a part of the spine, the possibilities 
for great variation in the pictuies presented are very evident This should be 
kept m mind in the study cf the symptoms 
As to the etiology, the most reasonable view is that it is due in some way to 
an infectious process The changes are exactly like those which have been 
found in some cases of the so-called typhoid spine, as leported by SilveP 
and the writer ^ It has long been known that there may be a spondylitis in 
association with gonorrhoea Then in some cases the association with some 
focus of infection may be very definite Thus, a tonsillitis or an infection of 
one ot the nasal fossie apparently stands in direct etiological relationship, 
and with proper treatment of this the spondylitis promptly subsides The 
importance of trauma must be noted, sometimes this merely accentuates the 
symptoms, but in other cases undoubtedly determines their onset 
Occiuienee— This IS probably much more frequent than has generally 
been supposed In this senes there were 81 cases, of which 39 were^spondv- 
htis alone and 42 spondylitis with involvement of the peripheral joints As 
regards sex, the figures are striking, for it occurs in the great majority of 
instances in males As already noted, it makes a great difference in^the 
relative figures for the sexes in artliritis deformans geneially as to whethm 

‘ American Journal of Orthopedic Surgeru, 1908 v 1Q4 
American Journal of the Medical Sciences, 1906, cvxxu, 878 
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or not these cases of spondjlitis aie included Of the 81 cases heie, 67 were 
males and 14 females Of the cases m females, but 3 wcie spondylitis only, 
the others were spondylitis with involvement of the peiijiheial joints As to 
color, 76 were white and 5 colored This is a very stiikmg difference, and 
very difficult to explain The colored race is just as susceptible to infection, 
perhaps more so, and trauma must be as common in them as in the whites 
It may be said that these figures come from a clinic in which theie is a laige 
number of colored patients, and the writei has been on the outlook for the 
condition m the negio foi some years 
Age — ^The figures are as follows 


1 to 10 3 ’^ears 

0 

11 “ 20 “ 

1 

21 “ 30 '' 

20 

31 “ 40 “ 

29 

41 “ 50 “ 

14 

51 “ 60 “ 

8 

61 “ 70 “ 

7 

70 and oi er 

2 


There was no special difference in the age in the puie spondylitis cases 
and in those with othei joints involved 

The age at onset m the cases m which this could be determined was 


1 to 10 years 

0 

11 " 20 “ 

5 

21 “ 30 “ 

24 

31 “ 40 “ 

23 

41 “ 50 “ 

11 

51 “ 60 “ 

7 

61 “ 70 “ 
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In some cases there is difficulty in determining the exact onset, as the 
histoiy suggests that there have been previous attacks of spondylitis involving 
a limited part of the spine Careful inquiry will often bung out this point 
It will be seen that the time of onset does not differ greatly from that seen 
m arthritis deformans generally, although the average is at a slightly earlier 
age It IS worthy of note that the patients with the onset aftei the age of sixty 
years were all examples of spondylitis associated with changes in the periph- 
eral joints, and in all of these the onset was fairly acute As a i ule, the onset 
was gradual Trauma, usually described as “strain” while lifting, was asso- 
ciated with the onset m eight cases 

The complaint made by the patient is of interest The largest number 
complained of pain in the back, but in many there was complaint of pain 
elsewhere, in the legs, abdomen, or thorax Several made the complaint of 
“sciatica ” It IS well to keep this fact in mind, as theie may be no mention 
whatever of symptoms referred to the back, and attention is easily directed 
elsewhere The hrst symptom vanes greatly In the majority it was pain, 
referred to the back, hips, oi legs, while in others it was leferied to the thorax 
or abdomen Several complained of stiffness or v^eakness in the back 
Cramps m the legs v ere the first manifestation m some patients All of these 
may be on one or both sides of the body, but in the majority thej"^ are more 
marked on one side than on the other, especially when pain was referred to 
the legs The variability in the symptoms is understood if one keeps in mind 
the anatomical condition 
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Throutrhout the course pain is the most maiked sijmfiom This may 
practically be situated any^Yhele m the tiunk oi extremities, but the much 
Greater frequency with which the lower spine is involved explains the cor- 
responding frequency m the symptoms being leferred to the legs lire pain 
may be in the spine, in the course of certain nerves, oi in both situations In 
some cases the pain may come on in severe attacks, which make the patient 
cry out One leatuie is the onset of pain in the night after the patient has 
been asleep This is most frequent ivlien the condition is situated in the lower 
spine It IS exceedingly common for the general nervous condition of the 
patient to suffer, for as a result of the w'earmg pain and disturbed nights the 
general health is much affected and the patient becomes very neurotic and 
upset This IS characteristic of spondylitis generally and is especially mai ked 
in the form which occurs with typhoid fever As a result the general nutrition 
IS affected and the patient may lose a great deal of weight The symptoms 
may vary a good deal at different times Some patients aie fairly comfort- 
able as long as they aie quiet, but any movement stiis up the pain Others 
make a special complaint of pain during the night, which may be more or 
less continuous, oi often comes on early in the moi ning, wakening them fi om 
sleep This is probably due to the muscles being relaxed, and, as it ivere, 
off guard, so that sudden movement caused pain 

Exatmnahon — In discussing conditions which are found one must always 
remember the great variability in the extent of the disease There are all 
grades between the patient who has iigidity of the whole spine and the one 
Avho has involvement of only two or tliiee vertebrse The general appearance 
is sometimes striking The patient often looks woin, haggard, and some- 
times emaciated The attitude either on standing or walking may be char- 
actenstic If there is general involvement with flexion of the spine the upper 
part of the body is bent forward, the head projecting, and the eyes fixed on 
the ground so that the patient has difficulty in looking up In cases in wdiich 
fixation has occurred with the spine perfectly straight, the so-called poker 
back, the patient walks unusually erect In the cases with limited involve- 
ment of the lower spine the patient may limp, and when he stands hold the 
leg of the affected side with the knee bent With this there may be distinct 
tilting of the pelvis The attitude when the patient is sitting down or getting 
up is often suggestive They do these actions slowly, perhaps resting the 
hands on the thighs, making every effort to avoid bending the spine If they 
are asked to stoop and pick up an object from the floor the position is 
generally very characteristic They often lower the body by bending the 
legs and reaching down with the hand, every effort being made to avoid 
moving the spine The bony changes and muscle spasm are responsible for 
the variations 


On examination of the back much oi little may be found The cases of 
general involvement aie so characteristic that they require little description 
itmay be found that the natural curves of the spine have disappeared, and 
especially that the lumbar curve is obliterated In acute cases the condition 
ot the muscles on either side of the spine is sometimes striking They are 
markedly contracted and may stand out prominently This is perhaps most 

S the r ^ f especially on one side, the difference in the state 

ot the muscles being generally very pronounced The important point is 

nSient the movements of the spine This is don^ by making the 

p tient stand up, with the feet together, and have him bend forward, Lnd 
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back, to either side, and rotate the spine Some or all of these movements 
may cause pain, and limitation of motion may be very evident In the early 
stages this is rarely equal in all directions, with general fixation, of course, 
it may be Thus, there may be marked limitation on bending forward and 
very little on bending back, oi movement may be limited on lateral bending 
to the right more than to the left There is very often some limitation of 
movement on making the attempt to bend backward Some patients on 
attempting to bend forward move also somewhat to one side In bending 
to the sides it may be found that the freest mention is in different parts of the 
spine on going to the right and left Goldthwait^ has drawn attention to the 
fact that if the spine be fixed in some special position the motions from that 
point are freer Sometimes conti action of the muscles becomes much more 
evident with the movements In some instances theie may be prominence 
of the spines of one or two vertebrie, as is sometimes seen at the junction of 
the cervical and dorsal vertebrae and occasionally in the lumbar region 
Occasionally there is distinct tenderness on palpation over particular spines 
In cases m which the vertebiae of the neck are involved it may be possible to 
feel the bony thickening If this has been especially on one side the head is 
rigidly fixed m a bent position Theie may be involvement of the sacro-ihac 
joints, and this usually rendeis the diagnosis difficult from local involvement 
of the lower spine 

Associated Features — ^The frequent complaint of pain m parts other than 
the back has been noted This is usually referred to the aiea of distribution 
of the nerves, although m some cases there is pain referred to the course of a 
nerve associated with tenderness on piessure over it This may especially 
concern the sciatic nerve, and the ordinary features of sciatica are found 
Muscular wasting is quite frequent This sometimes involves the muscles 
of the back, but more often those of the leg, thus, theie may be marked 
flattening of one gluteal legion, and also wasting of the thigh muscles and 
those of the leg As a rule, the reflexes, both the knee-jerks and the tendo 
Achilhs reflex, are markedly inci eased This is not invariable, as in a few 
instances the reflexes were diminished Ankle clonus was obtained in not a 
few instances With the process in the spine largely on one side, muscular 
wasting and increase in the reflexes may be confined to the leg of the affected 
side Disturbances of sensation are common, and there may be marked 
parsesthesia or anaesthesia In some cases the former is veiy marked The 
sensory changes may vary from time to time Irregular jerking movements 
of the muscles of the legs are sometimes seen 

Features in the thorax are often present if the dorsal vertebrae are involved 
Thus, m acute stages with involvement of the articulations between the ribs 
and vertebrae, pain on breathing may be so severe that the patient makes 
every effort to spare the thorax and the respiration may be entirely abdominal 
It may be noted that the same picture is presented m the cases of general 
artliritis, mtli involvement of the joints of the spine In all these forms as the 
arthritis subsides, and if there is no fixation, the thoracic movements may be 
entirely restored In other cases, however, there may be fixation, which is 
permanent If this be associated with bending of the spine the change in the 
shape of the thorax may be marked, and the costal margin may come to 
within a short distance of the iliac crests 


‘ Boston Medical and Surgical Journal, 1902, clxii, 299 
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X~iavs —The study oi the ^-ray plates is of great importance, changes in 
the boMS and cartilages may be made out, but perhaps the most stri 'ing 
point IS the detection of deposits of new bone These m the inaFrhy are 
ktremely irregular, and may be largely on one side, or specially in the 
anterior ligaments Thus, irregularity of the proce^ is really the rule, and 
should be kept in mind in studjnng these cases The symptoms sug^st, 
the ai-ray plates confirm it, as does also the study of museum specimens i he 
writer went ovei a large number of these in the London museums and found 
very few m which the deposit of bone was symmetrical 

Diagnosis —As in the acute polyarticular form, the knowledge of the con- 
dition IS an essential to its recognition The cases of general involvement are 
so characteristic that a glance is usually enough to give the diagnosis 1 here 
IS no need to dwell on them, but with the local foims the story is difterent 
We have long been blind to what was before om eyes very frequently To 
J E Goldthwait,^ of Boston, much of the credit of drawing attention to these 
conditions is due 

The symptoms complained of most commonly are stiffness, interfeience 
with motion, pain, and musculai wealoiess It may be that many of the 
indefinite pains complained of m the back, especially in the morning on 
waking, are due to this condition "Lumbago,” while probably rheumatic 
or gouty in some, is at times due to this Many of the cases of so-called 
"sciatica” are caused by artliritis of the spine, and also instances of obscure 
pains m the legs and about the body There is no intention of suggesting 
that every case of pain m the back or of sciatica is due to spondylitis, but it 
IS suggested that in every such case it is most important to exarmne the back 
Some cases otherwise regarded as neurasthenia with complaint of pain in the 
back will be found to have local aithntis of the spine Patients complaining 
of sciatica may have the same condition 

Of the methods of diagnosis first comes the examination of the spine The 
patient should be completely stripped, or down to the hips at least In the 
majority of cases little is to be made out on inspection There may be some 
curvature, or a projecting spine, or more commonly an obliteration of the 
lumbar curve Some wasting of the dorsal muscles, or in the gluteal region, 
or of one or both legs, may be found In some the attitude is suggestive 
They stand with one leg a little flexed and “favor” that side Next comes 
the investigation of the mobility of the spine With the legs straight, the 
patient is asked to bend forward and touch the floor, bend back and to each 
side Any limitation of motion is very readily recognized This may be 
equally marked in all directions, or only in one, although usually at least two 
are combined He may bend foiward but a veij short distance, and to one 
side much less than the other, or lateral movement to one side only may be 
much restricted These variations are very readily understood in view^ of the 
pathological anatomy These movements may cause pain, either local oi 
reterred An attempt to bend to the right may cause the same pain in the 
leg of which the patient complains The attitude on attempting to pick up 

Xnnwt T fa f characteristic With this the sensation 

siiould be tested, areas of altered conditions are important The reflexes 
are usually increased ^ icnexes 

The diagnosis may be fairly clear from the examination, but there are two 
' Boston Medical and Surgical Journal, 1899 , vol cxu. and 1902, vol cxivi 
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important aids — namel}", tuberculin and the r-iay pictuie The use of 
tuberculin excludes the most common source of difficulty, although tuber- 
culous disease of the spine larely gives the same disease picture as spondy- 
litis In some instances there is maiked involvement of the hip-joints with 
the spondylitis, and this may have led to a suspicion of tuberculous hip-joint 
disease The radiograph, if it shows anything, is usually characteristic 
The deposits of bone usually appear as shadows between the bodies of the 
vertebrie In early cases, of course, little may be seen, and in very fat patients 
it may be difficult to get a clear plate Should the diagnosis not be certain 
with any of these methods, one help remains — the therapeutic test Put a 
light plaster ]acket on the patient, which should extend from the axillee to the 
level of the trochanters, and if there is spondylitis there should be marked 
improvement in the symptoms in a few days This is especially useful in 
the cases with sciatica The possibility of sacro-ihac-jomt disease should 
be kept m mind m obscure cases 

Villous Arthntis — ^This is not a distinct entity, but the teim is used to 
describe a condition which may occur from many causes Trauma, either 
direct or indirect from flat foot, etc , or from changes m the ]omt itself, as 
detachment of a semilunar caitilage, loose bodies in the joint, tuberculosis, 
syphilis, various forms of infectious arthritis (e g , gonorrhoeal), and not 
rarely from aithritis deformans When it occurs as one of the manifestations 
of arthritis deformans, it has to be regarded as only one part of the general 
picture 

The degree of proliferation of the fringes varies greatly, from a delicate 
fringe of membrane to large, iiTegulai masses which may occupy the greater 
part of the joint cavity They are usually very vascular, and show both 
fibrous and fatty tissue 

The knees, shoulder, ankle, and hip are most often involved, the knee 
being by far the most frequent In cases in which the condition followed 
trauma, it is usually monarticular, but when with general disease it may be 
polyarticular The symptoms vary with the degree of change "When the 
fringes are soft they may cause but few symptoms In the average case there 
IS discomfort in the joint or pain which is rendered worse by use There is 
usually considerable general swelling, which suggests marked effusion, and 
may cause error unless a careful examination is made The patella may 
seem to float and fluctuation may be simulated Tenderness on pressure 
may be present When this condition occurs in arthritis deformans one 
must exclude tuberculosis, gonorrhoeal arthritis, a traumatic arthritis, and 
dislocation of a cartilage Until one is familiar with the condition, the diag- 
nosis of effusion seems the most likely one, but there is a curious feeling on 
palpation, which is often very suggestive of a villous arthritis 

^sociation of Artlintis Deformans with Other Diseases — The relationship 
between infective processes of various kinds and these joint conditions has 
already been noticed An interesting association is with Raynaud’s disease 
and scleroderma, or both In this senes there were eight patients m whom 
scleroderma co-existed with the arthritis, and in four of these there was also 
Raynaud’s disease It is rather striking that in no instance did Raynaud’s dis- 
ease occur alone, but always with scleroderma In some instances the sclero- 
derma was present first, but in some instances it and the arthritis appeared 
about the same time and m others the arthritis antedated the scleroderma 
Of course, regarding the etiology of these diseases we have little accurate 
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information, although it is strongly suggested foi many reasons that they are 
trophic disorders It is quite possible that the intection which determine 
the^arthritis may also influence the nervous system In these cases there is 
also evidence of ti opine disturbances in the glossy condition of the pm, ap 
sometimes in the state of the nails In two patients these were much like the 
changes seen m psoriasis It was lather striking that the examples of these 
combinations occuired in women, and nearly all of them were patients M a 
marked neurotic character, it being necessary to keep in mind, however, that 
the state of the nervous system is largely secondary to the disturbance ot 
the arthritis As a rule, the outlook does not seem to be good in this group 
The scleroderma seems to have a marked tendency to progress 

Spiller* has drawn attention to points of resemblance between paralysis 
agitans and arthritis deformans m the report of a curious case in which both 
diseases were probably piesent 

In the Cambridge lepoit attention is dianm to a group of cases which show 
lesions suggesting both gout and artliritis deformans These are puz^hng 
and their exact natuie is not decided 

Diagnosis — It may be thought that the question of diagnosis would be 
a difficult one in a disease about which there is so much confusion and which 
may really include various diseases Yet actually when the problem is faced 
the difficulties are not so great They may be regarded as generally belong- 
ing to one ot two classes (a) in winch the condition is acute and the deform- 
ing changes are not greatly m evidence, and (b) m which chronic changes 
have appeared In the first group it may be difficult to form a definite opinion 
for some time, in the second we know that the number of diseases causing 
deformity of the joints is not so large that differentiation is often difficult 

Certain points may be mentioned That a thorough examination is 
important seems unnecessary to say, and yet the diagnosis of an aithritis in 
the larger joints may be cleared up by finding slight clianges from a previous 
attack, perhaps m one fmger-jomt An arthritis which recurs and which 
has left permanent damage in a previous attack is usually arthritis deformans, 
gout bein^ excluded Then it is important to learn that this disease may 
begin suddenly as an acute polyartliritis, which too often is regarded 
as excluding it The character of the fever curve, the rapid pulse, the 
special joint changes, aie all aids In the more chronic forms the diagnosis 
IS rarely in doubt, but unfortunately at this time the benefit of early diagnosis 
is gone 

Certain characteristics of the arthritis are important Perhaps the most 
marked is that when a joint is attacked the condition rarely clears up except 
A ery slowly, and there is always a tendency to some change If it be kept m 
mind that acute rheumatic fever does not leave any permanent change in a 
joint, one frequent source of error will be avoided (It may be said that this 
view IS contrary to that held by some observers, but the ivriter can only say 
that for a good many years he has been looking for a patient Avith acute 
rheumatic fever in whom permanent changes in the joints remained after 
an attack, and has yet to find one ) Location in certain joints is often sug- 
gestive Thus, to have involvement of the joints of the cervical vertebra, 

thumb-joint, m association with arthritis 
elsewhere, is often suggestive of arthritis deformans Involvement of 


one or 


* University of Pennsylvania Medical Bulletin, 1904, vvn 
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two finger-joints is likewise suspicious Peimanent changes in the joints 
may be found early, tor example, the capsule of the knee-joint may show 
definite thickening, or there may be distinct thickening about a finger-joint 
soon after the onset 

The gieatest aid is given by the a-ray examination, which should always 
be made in a doubtlul case The plate not only gives aid m determining the 
diagnosis, but also m regard to the particular form of arthritis deformans 
which IS present 

In distinguishing this disease from others, it is convenient to considei, 
first, the more acute forms, remembeiing that what is to be a chronic arthritis 
may have acute features at onset, and, secondly, the more chronic forms 
Am ong the acute diseases which cause difficulty are the following 

1 Eheumatic Fever — It may be quite impossible at first to distinguish 
this The usual mistake is to regard an acute form of aithritis deformans 
as rheumatic fever, lathei than the reverse Knowledge of how often arthritis 
deformans begins suddenly as a polyarthritis with acute features is an aid 
There is rarely any shifting from joint to joint m arthritis defoimans, and a 
joint once attacked stays affected The chaiacter of the arthritis is different, 
as a rule The joints are usually not so tender to the touch as in rheumatic 
fever, there is raiely the same degiee of redness, and it can sometimes be 
made out that the swelling is more in the surrounding tissue than in the joint 
itself Certain joints, especially those of the neck, the temporomaxillary 
joint, and those of the thumb, are rarely attacked in rheumatic fevei The 
involvement of the finger-joints is often very characteiistic The tempera- 
ture in arthritis deformans is usually not as high as in rheumatic fever, the 
degree of arthritis being considered, while the pulse rate may be much higher 
relatively than the level Persistence of a high pulse rate after the subsiding 
of the acute joint featuies is suggestive of artliritis deformans The enlarge- 
ment of the associated lymph glands is usually greater than in iheumatic 
fever Rapid muscular atrophy, especially of the interossei muscles, is 
suggestive, as it is more likely to occur with aithiitis deformans The lack 
of response to treatment with the salicylates may excite suspicion In a 
doubtful case the first clue is usually given by the peisistence of changes m 
the joints This should always suggest a leconsideration if the diagnosis of 
rheumatic fever has been made In all cases of acute polyarthritis in which 
there is some question as to the nature, the diagnosis of rheumatic fever 
should be the last to be made and not the first, as is usually the case 

2 Gonorrhoeal Arthritis — ^This undoubtedly is the most difficult disease to 
distinguish Keeping in mind the history and making a thorough seaich for 
gonococci are the great safeguards The clinical features are much the same 
as in arthritis deformans, but there is often more synovitis associated There 
IS rarely the involvement of the joints of the hands as in arthiitis deformans 
The brunt of the attack in gonorrhoeal arthritis often falls especially on one 
joint, although several joints are attacked Determination of the opsonic 
index to gonococci may be of help 

3 Gout — ^This may appear as an acute polyarthritis and cause difficulty 
for a few days, but usually not for long, unless it be one of the cases of gout 
which has a prolonged course of acute featuies The absence of marked 
changes in the joints and the results of treatment are suggestive The find- 
ing of tophi and sometimes a study of the uric acid excretion aids its recog- 
nition In some cases of chronic gout without any special distinguishing 
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features the diagnosis may be difficult The lelative frequency of the 
Lseases should be kept in mind, arthritis defoimans is much the more 

o£ the Forms of the So-called “Infectious” Arthntis -This group 
may pass over into arthritis deformans, and it is difficult to know where to 
draw the line The frequent occurrence of arthritis with or alter many 
acute infections has to be always remembered It is sometimes especially 
important for prognosis to distinguish them, but this may be difhcult until 
time crives the answei The knowledge of a source of infection, the results 
of treating this, the progress of the artliritis, and time are oui greatest aids 

Certain forms of arthritis deformans requiie special mention 

(a) The So-called Still’s Disease —This is not likely to give much difficulty, 
as the picture it presents is usually characteiistic m the association of a mul- 
tiple arthritis, especially with peii-articular changes, marked general glandu- 
lar enlargement, and an enlarged spleen In some cases a general tuber- 
culous arthritis may give difficulty, but the x-vay plates and the use of 
tuberculin should settle the question 

(b) The “ Monaihcular” Form — ^This term is only used for clinical con- 
venience On careful examination slight changes in other joints can usually 
be found The greatest difficulty arises in the shoulder-jomt where tuo 
conditions especially cause error One is neuritis, artliritis often being 
regarded as this, and the other is subdeltoid bursitis, which is usually regarded 
as arthritis The diagnosis of neuritis may be correct so far as it goes, but it 
is secondary to arthntis Careful examination will usually show signs of 
arthritis, if this be kept in mind, as a cause of neuritis in the arm The 
features of subdeltoid bursitis should be looked for, and it ivill usually be 
found that the joint itself is free In subdeltoid bursitis there is pain when 
any attempt is made to abduct the aim, or it may be elicited by pressure 
over the bursa Occasionally the pain is referred along the bicipital groove 
or dorni the aim There is marked restriction of motion, especially abduc- 
tion, and internal rotation is usually markedly limited Sometimes the 
swollen bursa may be felt In long-continued cases there may be atrophy 
of the muscles of the shoulder girdle Sometimes, however, the exact diag- 
nosis may be difficult, and then the r-ray plate is useful as determining the 
presence or absence of joint changes 

In the hip-joint there is usually less difficulty, although sometimes the 
condition is regarded as tuberculous The tuberculin test is useful If there 
be communicated inflammation to the sciatic nerve the diagnosis of neuritis 
may be made Knowledge of the possibility of this erior is a gieat aid m 
avoiding it Disease of the sacro-ilmc-joint may cause error Search for the 
signs of disease there will usually^ prevent tins 

(c) Aithnhs of the Spine —This occurs at times apart from any evidence 
ot hyqiertrophic change, although the majority of these cases belong there 
As a rule, the most common symptom is pain, which may be m the spine 
itselt as 15 seen especially in the cervical region— or referred to the dis- 
tribution area of certain nen es Thus, occasionally there may be pain m the 
track of the nerves of the brachial plexus, or more commonly it is in the 
^latic nerve Careful examination of the spine usually gives the diagnosis 
Pam on am movement and restnct.on of motion are most common® The 
limitation of movement may be only m one direction, even when the subse- 
quent course shows that there is no new formation of bone 
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(d) Atrophic Fornn — It is often possible to recognize this form before mak- 
ing the ^-lay examination, which makes the diagnosis certain The joints 
show marked degeneiation, partial dislocation occurs early, muscular atrophy 
IS often rapid m its appearance and progress, and there may be pronounced 
grating in the affected joints In interpreting the r-ray plates, it must be 
remembered that there may be a certain amount of bony atrophy secondary 
to any continued arthritis Such should not be mistaken for this form 

(e) Hypcrtiopliic Foim — ^IVhile the examination of the joints may serve 
to distinguish this at a glance, as m the Heberden’s nodes, yet in the larger 
joints the chief dependence must be placed on the ai-ray plates In a joint — 
such as the knee — with marked muscular atrophy above and below, there is 
often the suggestion that theie is enlargement of the bones, the x-ray plate 
frequently shows that this is not the case Of special forms, the Heberden’s 
nodes rarely give any difficulty, especially if several joints are involved 
Injury, however, may have results which closely resemble them, but this 
rarelv affects more than one or two joints 

(/) Spondylitis demands special attention In pronounced cases, with the 
whole or greater part of the spine involved, there is no difficulty It is m the 
early stages or in the cases with local involvement that greater difficulty 
arises The patient’s attitude may be chaiacteristic He may stand with 
one knee bent or evidently favor one side His general movements may be 
suggestive, thus, he may stand up or sit dow with the spine held stiffly or 
stoop down without bending the spine In some cases he uses his hands to 
“climb up his legs’ when dianging from a stooping to a standing position 
Examination of the back may show little oi the lumbar curve may be less 
marked than normal In rare cases some of the spinous processes may be 
more prominent The muscles on one or both sides of the spine may stand 
out, and on palpation be felt rigidly contiacted Investigation of the move- 
ments IS most important With the patient standing with the feet close 
together, he is asked to bend forward, backward, and laterally, and then to 
tmst the spine Any interference with movement is then leadily made out 
The movements or attempts to make them may cause referred pain, which 
often aids in the exact diagnosis The x-ray plate is usually confirmative 
if the process has advanced to the formation of new bone If there be any 
question as to the diagnosis from tubeiculosis of the spine, tuberculin may 
be given The cases of spondylitis wth involvement also of the shoulder- or 
hip-joints rarely give any difficulty In some cases disease of the sacro-iliac- 
joint may cause confusion, but the signs of this are fairly characteiistic The 
therapeutic test is at times of value A propeily applied plaster jacket may 
give relief to the symptoms 

There are certain ailments which may cause confusion, these usually being 
regarded as arthritis deformans Sprains, pain due to muscular strain, pain due 
to certain occupations, relaxation of ligaments, flat foot,neuiitis, lumbago, and 
such like, can generally be excluded or recognized by careful examination 

The x-ray examination is always of the greatest help not only m deciding 
as to whether or not arthritis is present and its natuie, but also in giving 
information as to the degree of change of the joint To estimate this last 
should always be our aim To know the form e are dealing vvuth is impor- 
tant both for prognosis and treatment To know how much change there has 
been in the joint is essential for proper and intelligent handling, and should 
be as much a part of the diagnosis as the determination of the disease itself 
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Proffnosis— In forecasting the outlook in a disease with so many vai}nng 
features, it is evident that much has to be left to tlm judgment of the physi- 
cian and the conditions in a particular patient There is no general rule 
which we can apply The type of disease makes a great difference as well as 
the (reneral character of the patient Speaking generally, the writer is inchned 
to be more hopeful about the outlook than the majority of those who have 
discussed the disease There are certain exceptions which will be noted 
Let it be said that theie is no intention of minimizing in any way the gravity 
of chronic arthritis To fight a winning battle with one of the mosUntract- 
able of chronic maladies, not as regards life but for the comfort and useful- 
ness of the patient, it is necessary to know the power of the enemy and to 
have a wholesome respect foi the dangers Perhaps nothing has given 
more peisonal encouragement than the results which have been obtained in 
dispensary practice To get hold of patients early m the course, teach them 
what to do, have them work enthusiastically despite discouragements, and 
finally get through without much damage is cheering To see a patient grow 
steadily worse despite all treatment dampens oui enthusiasm Yet it is 
important both for the physician and patient that the most cheerful view 
be taken, for both will work harder The character of the patient must 
always be taken into account Some will woik hard, others expect every- 
thing to be done for them The condition of the nervous system is often 
important High-strung, nervous patients often do badly, and any such 
condition is usually aggravated by the arthritis 
The various forms deserve special mention The proper recognition of 
the form Avhich is being dealt -with is most important m the prognosis as well 
as the degree of damage done to the joint For this the T-ray examination 
IS most useful 

1 Pen-articular Form — Here there are many factors to be considered 
(a) Eai ly Diaymsv, This is most essential, m order that proper treatment 
may be begun eaily and that no treatment wll be carried out which will do 
harm {b) Recognition of the Cause If the local focus of infection can be 
found and properly treated before great arthritic damage is done, the outlook 
IS much more encouraging than when the contrary is the case (c) Age 
Generally the older the patient the better the outlook, although this is not 
always true In older patients there is sometimes a tendency to slowly pro- 
gressive degenerative changes (d) Station in Life While in some cases 
the possession of wealth and the ability to have expensive treatment, such as 
massage, IS of benefit, yet often the poor, who have the stimulus of necessity, 
seem to do better Too often the rich aie able to he back and be waited on, 
to their ultimate sorrow, ivliile the exertion demanded of the poor may be 
ffieir greatest aid (e) Chamcie, of the Patient This means a great deal 
ihose who fight and 'nevei say die,” always working, as a rule, do well, but 
lose w 10 le back and demand that the physician do everything, who 
are iMlhng to take medicine but not to exercise, geneially do badly ff) 
C/iaracter of the Attach The seventy of the initial attack is no guide to the 

miXlwnp? patients with acute attacks thi outlook is 

JTplrl.K ^ than m those widi a slow progressive process which advances 
steadilj from joint to joint The attacks which begin in women about the 

“3vTo ‘"tT"' ThloSok m tVem 

s 1 Kelj to be bad The acute progressive cases can usually be recognized 
c nd guarded prognosis should always be givin {g) General 
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NviitUon This is impoitant, and in patients ’lAliose nutation is much 
affected and who do not respond to good hygiene, diet, etc , the outlook is 
always more serious than in those Avho can be well nourished 

Theie are some local leatuies in the ]oints which aie of aid (a) Pam 
The degree of this is no indication of the seventy of the arthiitis, and yet its 
influence on the geneial health of the patient cannot be disregarded Its 
piesence may hindei use of the joints and fa^or ankjlosis It may he 
practically impossible foi the patients ^\ho have seveie pains in the feet 
to walk and obtain sufficient e\eicise (b) Changes in the J oinis These are 
impoitant, and for this the use of the a-rays has been of gieat aid With 
joints in winch the changes aie entiiely pei i-articular and the caitilage and 
bone show no change, the outlook is better than “vi hen signs of erosion and 
thinning of the caitilage aie cMdent Heie, however, caution is needful, for 
the cartilage which shows no change to-day may do so in si\ months or a 
year (c) Joints Involved This is sometimes a help The elbows if attacked 
often show maiked permanent changes, the wiists and shouldeis much less 
Marked changes about the knuckles and fingei -joints are often suggestne 
of much future deformity The hip-joints have a tendency to permanent 
fixation The knees easily become flexed, and aithiitis of the joints of the 
feet may be veiy ciipplmg vithout much actual change The neck and jans 
usually do well 

In the “monaiticulai form” the outlook, as a rule, is good for fan, ulti- 
mate recovery, but generally one cannot prevent the lather long duration 
Some of the patients with maiked atiophy of the muscles may be Wo jeais 
before reaching a fair degree of lecoieiy In the so-called Still’s disease, 
the majoiity of wiiters regaid the condition as practically hopeless, death 
usually occuriing after some time The experience of this clinic, hoiiever, 
has been much more encouiaging, although we have only had a few cases, 
yet several of them have done extiemely well and have shown almost com- 
plete recovery. 

In all the cases of this group ceitain featuies aic of importance in esti- 
mating the outlook If there be marked muscular atiophy r\hich has come 
on rapidly, the outlook, as a lule, is more seiious If theie be marked early 
tendency to contiactuie, it is always well to be cautious Then the patients 
with marked general neivous disturbance, as a lule, do not do veiy well 
With this seems to come an intoleiance of pain, so that it is impossible to 
cany out the usual measui es to pi event ankylosis and conti actui e Naturally 
in a disease which is so often accompanied by general distuibance of nutiition 
the condition of digestion is impoitant In jiatients who are unable to take 
enough nourishment oi whose digestion is easily upset, one should alv ays gn e 
a guarded prognosis 

2 Atrophic Form — In this it may be said in a geneial way the outlook 
is always serious We do not seem to have any means of hindeiing the pi og- 
ress of the disease, which, as a rule, pi ogi esses to moie and moie disinte- 
gration and destiuction of the joints No matter how slight the eaily changes 
may seem to be, or how good the patient’s geneial condition, the prognosis 
should always be guarded, because, as a lule, theie is the tendency to sub- 
sequent advance which apparently we cannot pi event m the majoiity of 
cases The general condition is often the best guide as to the outlook 

3 Hypertrophic Form — In this the outlook depends on many difteient 
features and no geneial statement can be applied to them (a) Hebei den’s 
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Nodes As regards any possibility of absorption of these there is only one 
fnsntr to give Once pJesent, they are permanent However, beyond the 
appearance and slight discomfort, they rarely give any se^ie trouble If 
tlSy are painful, one can usually assure the patient that this will not last 
for a great time Much depends on the patient s avoidance of injury, and 
this influences the outlook to a considerable extent (b) Condttzoris in the 
Larqer Joints of Eldeily Patients Although the general tendency is toward 
slow progression, yet the outlook is in many instances better than one might 
have expected It is never safe to be too positive about the outlook in either 
direction, and it is not unusual to find them doing much better or much worse 
than one expected However, as a rule, the possibility of complete recovery 
IS almost out of the question (c) Smaller Joints Although the condition 
may not advance very materially and a faiily good prognosis is often justified, 
it must always be remembered that bony outgro'\\i;hs having once formed 
cannot be removed unless by surgical measuies, which are sometimes indi- 
cated The hope is that further progress will be prevented, and the patient’s 
condition not become worse than it is (d) Spondylitis In this the outlook 
depends very largely on how much of the spine is involved If the patients are 
seen in the acute stages a good prognosis can usually be given as regaids the 
freedom from pain, b^ut the amount of disability cannot be estimated If the 
jirocess is at all general there may be rigidity of the whole spine, with more or 
less deformity, although it is always encouraging that the extent of the fixa- 
tion rarely coriesponds mth the extent of acute arthritis In the cases of 
local involvement, as, for example, in the lower spine, the outlook is generally 
good if treatment has been begun early The process is usually confined 
to a few vertebrie, and the patient recovers with very little disability The 
possibility of subsequent attacks involving more vertebra? can never be 
excluded 

In all forms the general condition of the patient is the important factor, 
and the possibilities of good surroundings and proper nutrition must always 
be considered As has already been said, the outlook depends a great deal 
on the patience and perseverance of the patient and physician The possible 
effect of some intercurrent acute infection is difficult to forecast While, as 
a rule, any such tends to aggravate the arthritis, as, for example, an attack 
of influenza, yet m some patients the state of the joints is much better after 
an acute attack of another disease 

In all acute cases two questions arise — ^the outlook in the immediate attack, 
and the ultimate result in the joints As noted, the acute attacks are usually 
over sooner and often leave but little damage The general features, such as 
ie\er, and the arthritic conditions are both important, but it is never wise to 
prophesy too much In the slowly advancing form the prognosis should 
ah\a}s be very guarded As to the ultimate result in the joints, the x-ray 
examination IS aluays of great value If this shows peri-lrticular changd 
ou^ook IS usually good, but if early eiosion and destruction of the 
cartilage is found, one must be very cautious 

In cases v ith marked changes, the question as to possible restoration of 
f.mct,on also greatly a.ded by the tidiograph with damS aXcular 
surfaces displacement, or marked atrophy the outlook is never food If the 
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oe possible to get back function in a wonderful way The nossibihtv nf 

from surgical mterienlion should always be taken mto accouT 
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Treatment. — It is evident that m a disease which has so many different 
manifestations and methods of progress no scheme of treatment can be laid 
dovm which will apply to all patients Again, it is a disease at times char- 
acterized by acute attacks which may end as such or pass over into a chronic 
stage, or it may be chronic from the onset Then, too, m its treatment both 
the general condition of the patient and the state of the joints have to be 
considered It is well to emphasize the fact that treatment to be of avail 
must extend over a long period of time Dogged perseverance must be shown 
both by the physician and by the patient Too often both lose patience and 
part company, the patient to see if some other praetitioner (too often some 
quack) cannot help him more, the physician perhaps with a feeling of relief 
that this particular laiotty problem has gone to someone else Perhaps more 
than of any other disease is it true of this one that the patients rarely go 
through a very long siege of the malady without seeing many physicians 

The subject has its daik and its bright side When one sees a patient in 
whom the disease progressively advances, ciipphng one joint after another, 
more or less steadily advancing in many joints despite all treatment, the 
feeling of hopelessness and helplessness cannot be escaped At the opposite 
extreme, when a dispensary patient steadily improves, even under adverse 
circumstances, one feels that there is some hope for the majority It may be 
said that this is no disease to be treated by medicines alone The physician 
must be prepared to work hard and keep his patient ivorking hard — often 
a much more difficult task The whole mode of life must be supervised and 
constant attention paid to every detail There must be much the same 
attention given to every point as in the case of a patient who has pulmonary 
tuberculosis 

At the iisk of tiresome repetition, the need of early diagnosis must be 
emphasized again It seems absurd to insist on this so often did not the his- 
tory of many patients prove the contrary The great hope foi many of them 
lies in early recognition and proper handling Too often the error is made 
of regarding the disease as “rheumatism,” after which almost everything 
done for the patient is more likely to harm than to help him To keep the 
patient indoors, to cut off protein food, to give prolonged hot baths, to admin- 
ister large doses of salicylates, are all injurious as a rule After the disease 
has run its course, the effort to restore function to greatly damaged joints 
must often be fruitless Early recognition and then persistent treatment are 
all important 

The treatment of a given patient generally has to be considered from two 
points (a) that of the general condition, and (6) that of the joints On the 
whole, the former is the more important, the whole is greater than the pait, 
and if the individual is doing badly, his joints are not likely to do well Eveiy 
disturbance of the general health should be regarded seriously, and these 
patients should take unusual precautions with any slight infection, gastro- 
intestinal trouble, etc It seems as if then equilibrium rested on a narrow 
support and was readily upset, usually with harmful results 

Source of Infection — In line with the view that the disease is dependent on 
some infection, every effort should be made to discover a primary focus, if 
such exist This demands very thorough investigation — there is no use 
in half-way measures If definite change has occurred in the joints, the 
removal of the original source of infection will not result in complete recovery, 
but it will probably stop any advance of the process The condition of the 
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mouth must be hrst looked to, carious teeth should receive attention, and 
morrhcea aheolaris should be treated The tonsils should always be care- 
fully examined If they show obvious infection, there is no doubt as to the 
advisability of removal If there be no direct evidence of involvement, the 
decision IS more difficult Frequently a tonsil ivhich shows no surface 
evidence of disease, after removal shows some deep pockets which contain 
streptococci If there is any doubt as to the condition of the tonsils, it is 
better to give the patient the benefit and advise removal This should be 
thorough, nothing short of complete removal by dissection is sufficient io 
remove only the superficial part can rarely be of essential benefit Careful 
examination should always lie made for any focus of infection in the nasal 
sinuses and alveolar processes Otitis media should be treated if present 

Tlie respiratory tract does not offer many examples of the source of infec- 
tion being there, yet a peisistent bronchitis may have an influence and should 
be treated In the same way any gastro-intestinal disturbance should receive 
attention The effort should be made to correct any digestive disturbance 
How much intestinal disturbances may be causal factors we do not know, 
but, at any rate, for the sake of the general nutrition, if for nothing else, we 
should try to prevent them Dysentery especially should be thoroughly 
treated Some patients m whom there is no definite intestinal disturbance 
are helped by free purgation, and others by daily washing out of the colon 

Next to the mouth and pharynx, perhaps the genito-urinary organs are the 
most important causes of infection In males, it is especially necessary to 
investigate carefully the prostate gland and seminal vesicles The contents 
should be massaged out and thoroughly examined In women, the possi- 
bility of any infection of the urinary tract and the condition of the pelvic 
organs should be determined Any source of infection, such as an open 
sinus, should receive attention 

If local trouble is found anywhere, the measures which are demanded for 
its treatment should be carried out They need not be discussed m detail 
The question sometimes aiises as to whether any severe local treatment — 
such as removal of the tonsils — should be carried out while the patient is 
having acute arthritic symptoms and perhaps fever If we are correct in 
attiibuting the condition to the local focus, there is eveiy reason why this 
should be treated at once An analogous case is seen in gonorrhoeal arthri- 
tis, 111 which It IS equally important to treat the uretliritis as the condition 
m the pint 

General Considerations — ^This is a debilitating disease, and the importance 
of this should be kept always in mind No measure should be adopted 
•which can affect the general condition unfavorably or in any way reduce the 

patient s resistance The better the patient’s general condition, the better 
lor Ills joints 

Tf patients should have all the fresh air and sunlight possible 

If able to -walk they should be outdoors whenever possible If unable to do 
1 general involvement or acute remissions, they should 

be kept outdoors as much as can be managed, exactly as the patient with 
fn tuberculosis They are often benefited by sleepiiw outdoors 

w eather it is necessary to see that they are properly clothed and the 

ment of changes of temperature In patients with marLd mvolvS 

t of the hands or feet, comfort is oiten given by having them wear bed 
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socks or woollen gloves at night Some patients aie helped by periods of 
rest each day 

Diet — In general, it may be said that there is only one regimen for patients 
with this disease, and that is full diet Of course, individual peculiarities 
and special conditions have to be considered — that is common-sense The 
diet should be chosen which agrees best with the patient In addition to the 
regular meals, it is well for a time to give extra nourishment between meals 
and at bedtime This may be m the form of milk, eggs, cocoa, etc Oneveiy 
common erroi is to dimmish or cut off as far as possible all the proteins from 
the diet, it being often suggested that the disease has something to do with 
uric acid This almost always results in harm, and sometimes very serious 
harm The writer would lay special stress on this, and emphasize the injury 
done by restricting the diet for no other reason than this It is probably 
under the mark to say that one-half of the patients who have the disease 
to-day are on a restricted protein diet, and thereby being harmed If anything 
IS to be cut off from the diet it is usually better to reduce the carbohydrates, 
as many of the patients are subject to some digestive disturbances which are 
aggravated by too much of this form of food A full protein diet is usually 
indicated, and, as a rule, the fats are well taken Some are helped by the 
use of the fermented milk preparations If the patients are accustomed 
to alcohol theie is no reason why moderate amounts should not be given 
As a rule, large amounts of water should be taken to favor ehmination 
There is no special virtue in any particular water, except that some patients 
can be induced to drink more when some special name is attached It is 
best given lather before than with oi immediately after meals 
Bathing — Apart from some of the measures of local hydrotherapy, such 
as douches, compresses, etc , bathing is not of value, as a rule, in the acute 
stages, in fact, it is often positively harmful Prolonged hot baths are often 
debilitating and should not be given A sojourn at vaiious springs is usually 
of more value from the change than from any special virtue in the baths 
While this applies especially to this countiy, it must be recognized that m 
England such places as Bath have a reputation in the treatment of this disease 
Massage — The majority of patients are helped by general massage, that 
of the joints will be discussed later It aids the general condition and helps 
to lessen the amount of muscle atrophy Care should always be taken to 
see that it is not given too vigorously, a mistake often made by those who give 
massage Many of these patients aie exhausted after any but the lightest 
rubbing, so that this, certainly at first, should be as light as possible, and 
increase m the vigoi with which the massage is given must be very gradual 
Two or tliree times a week is usually enough foi general massage The use 
of some form of vibratory movements is useful in some cases 
Electricity — This is sometimes used, and some favorable reports have 
been given, especially from the use of electric light baths, which piobably 
owe their effect to their influence on nutrition 

Climate — ^There is no doubt of the benefit of a change of climate, especi- 
ally from the North to the South in wunter Whether this is due to anything 
more than the possibility of being more outdoors and leading a life more in 
the open air is difficult to say The more equal climate undoubtedly has 
an influence Certain patients are more apt to have recuriences in colder 
weather, and improve immediately with a change to a warmer climate As 
a rule, a dry, equable climate suits the patients best 
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Occiipaiion — The English wiiteis especially lay great stress on occupa- 
tions, such as washing, which involve much wetting, as tending to aggravate 
the disease This is not very evident m the study of the cases in this series 
It sometimes has a marked influence, but unfortunately the patients in whom 
this IS seen are often the ones who do not have it in their power to change 
Some patients who work m damp surroundings are helped by a change ot 
occupation Attention should also be paid to the house, and if tins is damp 

another one should be chosen n a 4.1 

Medicinal — ^That we possess any drug which essentially innuences tne 
disease theie is no evidence Naturally, m a debilitating disease, it is impo^ 
tant to keep the blood m as good condition as possible, and for this iron and 
arsenic are perhaps best, the non being given as Blaud s pills and the arsenic 
as arsenous acid combined with Blaud’s pill or m the form of Fowler s 
solution Manj"^ patients do very well on the sjT'up of the iodide of iron, 
which may be gn’en m full doses over a considerable time Some few patients 
are benefited by potassium iodide given persistently That any of the 
salicylate preparations aie of value is doubtful They may be used for pain, 
but their long-continued use in the hope of influencing the disease is not 
advisable, as they often do haim Guaiacol carbonate in doses of gr v 
(gm 0 3) IS strongly advised by many of the English writers Some have 
obtained good lesults from iodine m the form of the tincture in doses of 
to 1], especially in acute attacks There is no evidence that lithia has 
any influence on the disease 


Pain is one symptom which often requires general treatment Few patients 
escape this entirely, but in many the various local measures to the joints are 
sufficient to give relief Some patients have such severe general pains that 
drugs must be given The salicylates, aspirin in doses of gr vij (gm 0 5) 
or more, guaiacol carbonate, gr v (gm 0 3), antipyrine, gr iij (gm 0 2), 
sometimes combined mth codeia, gr ^ (gm 0 016), may be tried Morphine 
should not be given, as there is great danger of its becoming a habit 
Marshall has drawn attention to the effect of ether, administered as a 
general aniesthetic, on the arthiitis especially when very acute The ether 
is given in the usual way for about fifteen minutes The pain is sometimes 
markedly diminished and the condition of the joints improves The period 
of impiovement varies from a few daj's to two weeks This is worthy of a 
trial in severe attaclcs 


^eatment of the Jomts — Here only general indications can be given, 
and every patient must be carefully studied It is always important to be 
sure that we are not doing any haim The various forms demand different 
handling, and a degiee ot exercise which is of great help to a patient with 
marked peii-articular changes may be harmful to one with hypertrophic 
changes predominating As a guide to treatment, the study of the ai-ray 
plates is of great aid Thus, if there is marked destruction of the cartilage or 
hypertrophic bony changes it is evident in a general way that rest is important 
and exercise harmful, mIucIi if the changes are pen-articular we are usually 
sate in adiising use 

Pen-articuIar Form —In general terms it may be said that exercise and use 

i on oSl ^ thrnutn! 

in mished, and the chance of contractures is lessened This is well seen 
t le temporomaxillary joint, which is relatiiely often affected, but which 
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rarely shows ankylosis Talking and chewing are two exercises which keep 
it from fixation One caution is important — use should not be begun too 
soon Rest should be the lule so long as the condition is acute Yet even 
here there are exceptions, and sometimes it is well to begin gentle massage 
and movements before the acute features have entiiely disappeared Care 
should be exercised in the use of fixation as a therapeutic measure Atrophy, 
adhesions, and contractures may appear with great rapidity 

Passive Movements — ^These may often be begun early They should be 
carried out gently at first and incieased as the condition wariants The 
production of pain is not necessarily a contra-mdication, and especially when 
theie IS a tendency to contractuie Some patients have pain at first on the 
gentlest movement, but this usually lessens with use The early use of passive 
motion IS of great value in preventing adhesions 

Massage — ^This is often our most helpful measure It must be begun 
gradually and increased slowly It is important to oversee this point, as 
many of those giving massage are likely to be too eneigetic Gentle kneading 
and circular movements about the joint are the most useful For the muscles 
above or below the joint more vigorous measures may be used If theie is 
severe pain it is often advisable to have the rubbing done after the use of 
measures, such as hyperiemia, which ease the pain The patients can often 
be taught to do a certain amount themselves They can work on the hands 
and VTists very well after being shown how to perform a kneading motion 
with the thumb on one surface of the hand and the fingers on the othei This 
IS more useful than mere surface i ubbing In this way they can work over 
all the joints of the hands and vnasts One advantage of this is that they are 
doing good to both hands at the same time They can sometimes work at 
the elbows, knees, or feet in the same way 

Exercises — ^These are useful The patient should be started at very 
simple ones in the beginning Thus, wnth the hand they may begin by mak- 
ing a fist and alternately spreading the fingers and bringing them together 
A rubber ball with a small hole in it which they can squeeze in the hand is of 
help to many Various movements at the vTists, elbows, and shoulders may 
be done Lifting the shoulders, lotating the arm, raising it up, etc , may all 
be tried In the same way the knees, ankles, and toes may be exercised It 
IS sometimes an advantage to have them keep a lecord from day to day of 
the exercises and the number of times each was done Certain forms of 
mechanical apparatus may be used in the giving of exercises In all of these 
it IS important to go slowly at first, and always stop short of fatigue, as this 
IS usually harmful The patient’s strength should be estimated, and the 
number of exercises and the number of times each is to be done carefully 
ordered Increase should be very gradual One gi eat advantage of the 
exercises done by the patient is that it gives them a feeling of doing some- 
thing for themselves and of making a personal fight This should be taken 
advantage of in a disease in which there is so much excuse for the patient to 
he back and “let things go ” 

Coiinteiirntaiton — ^This is often of great help, both for the pain and to aid 
the local nutrition The Pacquehn cautery lightly applied, blisters, mustard, 
or iodine may all be used Repeated small blisters are usually better than one 
large one Baking may be considered here This may aid the blood supply, 
but it IS chiefly of help in easing pain Care should be taken not to give the 
treatment for too long a time, twenty to thirty minutes is usually enough 
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The temperature m the oven may be raised to 350 F , but there is ^sua y 
no advantage in reaching the highest temperature which the patient can stand 
It IS well not to cover the ]oint with too much material Care should be taken 
not to allow the patient to become chilled afterward, especially if there has 
been sweating The frequency with which baking is done depends on the 
seventy of the condition and how the patient reacts Once a day is generally 
sufficient for seveie cases, in otheis two or three times a week is sumcient 

Ihimramia — ^This is sometimes of great aid both in influencing the 
process m the loint and relieving pain No rule can be made as to whethei 
active or passive hypenemia will affoid the greatest relief in a given case 
In using the Bier methods (the bandage, etc ) the bandage should be put on 
above nie joint with sufficient pressure to mteifere with the venous return, 
but not with the arterial flow The necessary pressure can usually soon be 
determined for each patient At first the bandage is left on for an hour at a 
time, but this can be increased rapidly until it is on for eight, twelve, or even 
twenty hours Some patients prefer to have it put on at bedtime and left on 
duiing the night It is not uncommon to have some transient oedema as a 
result, but this need not cause any uneasiness Anothei method is to empty 
the limb of blood as much as possible by elevation and stroking toward the 
body, aftei which a bandage is applied, with pressure sufficient to stop the 
arterial flow This may be left on from thirty seconds to one minute, and is 
then lemoved This should not be done more frequently than once a day 
TJie use of the suction methods for producing hypeisemia are sometimes of 
value, but, as a lule, not to the same extent as the others 

Prevention of Defonmty — ^This is most important, and pievention is much 
easiei to carry out than cure after deformity has occuired Use of the joints 
and local exercise and massage are perhaps the greatest aids Every effort 
should be made to prevent contractiues, which are usually most apt to occur 
in the elbow and knee By perseverence much can be done, but m some 
patients it seems almost impossible to prevent contractui es, owing to the pain 
caused by any manipulation oi the marked constant contraction of the mus- 
cles In such it may be well to put the joint m a splint for part of the day or 
use light extension tor some horns each day The danger of putting joints up 
in plaster casts for seveial weeks should be recognized, and this is rarely 
advisable In some patients the injection of oil into the cavity of the knee- 
joint may be of a alue Persistent exercises and passive motion are helpful 
for the shoulders ^ 

Foi the hands a certain amount can be done by the use of light splints 
veil padded, which may be worn at night The tendency to flexion at the 
first interphalangeal joint and to hjqierextension at the proximal joint can 
be considerably Ipsened by this In some patients it seems that the ten- 
dencj to ulnai deflection can be diminished by the use of a light splint 
altliougli one must not hope for too much fiom this ’ 

Treatoent of Deformity When Present— At first sight the hope of doing 
much for already established deformity often seems slight, and yet it is 
surpi ising n hat can be done by persistent effort The employment of various 

Sr r ,;‘’f ''T, ?■; “f great servicVm these cais 

The pat, eats should bo encouraged to work tlfemselves m every possible 
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muscles of tlie leg hlassage maj be steadily used Extension is sometimes 



554 


DISEASES OF OBSCURE CAUSATION 


useful for flexion of the knees, and gentle forcible straightening of the fingers, 
with the use of splints, often helps deformity of the hands In some cases 
surgical measures are of value In deciding as to these it is important to 
study the a-ray plates and determine how much damage has been done to 
the articular surfaces If these show little change and the ]omt has become 
stiff, hrisement force under anaesthesia is often advisable, but the joint must 
not be left immobile Passive motion should be begun within twenty-foui 
hours and active motion soon after If the joint is put up in plaster for a 
week, as is often done, no benefit will result Contracted tendons may be 
divided and the limb straightened If this is done the joint should not be 
left in a plaster cast for some time, but passive movements should be begun 
early In the knee-jomt the injection of oil into the cavity is sometimes of 
great assistance in aiding an increase of movement Excision of a joint may 
be advisable, as when one knee is markedly contracted and the other m fair 
condition With marked proliferation of the synovial membrane of the knee- 
joint incision and removal of the hypertrophied vilh may give much 
improvement 

It IS well to try and get these patients going about as much as possible — 
at first with assistance and crutches, then with the crutches themselves, and 
later with one crutch and a cane 

Villous Arthntis — This may demand special treatment by bandages or 
apparatus, but if these do not aid it may be well to advise suigical measures 
a rule, removal of the hypertrophied fringes gives great relief and improved 
function of the joint 

Atrophic Form — So far as regards treatment this is the most'unsatisfactoiy 
form, as it is too often progressive despite all treatment Eveiy effort should 
be made to keep up the general health by diet, hygiene, etc With the 
destruction of the cartilages and marked thinning of the bones, use should 
be somewhat restricted for a time, but some of them seem to be better with 
moderate use Every patient must be carefully studied in regard to this, 
and while it is difiicult to lay down any definite lules, generally it there is any 
doubt it IS better to incline to rest Hypeiiemia, very gentle massage, and 
baking help the patient’s comfort, and should be tried Very often a change 
to a diy, equable climate gives good results 

Hsrperlxophic Form — In this the matter of rest is important during the 
aeute stages, when, as a rule, exercise is haimful and rest is useful The 
affected joint is usually helped by some protection Sometimes one has to 
take a middle course, as in the elderly patients with hypertrophic changes 
especially m the hip-joint If they walk too much, there is apparently dan- 
ger of stirring up the process and making it more acute, if they keep too 
mueh at rest, there may be danger of fixation Going up and down stairs is 
often especially harmful to them With overgrowth of bone it is evident that 
harm may be done by active or passive motion Rest may often be secured 
by mechanical support, which may be useful even when it does not secure 
complete fixation, although the latter is usually advisable m very acute 
conditions 

(o) Heberden’s Nodes — ^These sometimes require treatment, although 
nothing can be done to prevent their appearance Inerease in size is often 
due to trauma or irritation by use, rubbing, etc , so that the patients should 
be especially warned against injury, and if acute features are present, such 
as pain and redness, they should be carefully guarded against any trauma 
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and kept as undisturbed as possible If there be pain and tenderness, the 
most efficient treatment is usually hydrotherapy m 

covered with some form of protective, put on at night and left until morning 
The patients should be cautioned not to rub the joints, and to limit their 
movements as much as possible 

(b) SvoMvhtis with Hypertwplm Changes — ^Rest is usually the greatest 
aid in treatment To secure this, a plaster jacket or some form of apparatus 
should be worn Not infrequently tins causes increased pain for a lew d^s, 
and may have to be changed, but relief usually comes in a short time The 
jacket should come up to the shoulders and well down over the hips borne 
patients are relieved by a form of corset, carefully adjusted, or by a belt 
made of webbing These are generally advisable after the acute stage is 
over Caution should always be given as regards the danger of trauma or 
strain Lifting of weights or severe e\ertion, especially m strained posi- 
tions, in fact anything winch may throw a sudden strain on the spine and its 
muscles, should be carefully avoided In the patients who suffer especially 
when m bed, care in the kind of mattress, adjustment of small pillows, 
etc , may be of use In the patients who have a general process which is 
recognized early, an attempt may be made to have the spine m the most 
favorable position before fixation occurs They are usually better off if this 
occurs in as upright a position as possible and by attention to this something 
may be done to lessen the marked bowing, with the convexity backward, 
which compels the patient to walk with the head forward and the eyes 
looking downward 

In the moie generalized forms it is w^ell to save the joints during the acute 
stages This is not necessaiily always complete fixation, but certainly exces- 
sive or even normal use should be avoided After the acute features are over, 
such a joint as the knee is often helped by some support, such as an elastic 
covering If bony exostoses are causing mechanical difficulty, surgical 
measures may gne some relief, bony spurs may be removed or the osteo- 
phytes about the joint (c g , around the acetabulum of the hip-jomt) 

In all forms attention should be paid to associated conditions, such as flat 
foot, knock-knee, etc The use of weights may relieve deformities greatly In 
regard to this the orthopaedic surgeons have done much to aid these patients 

Vaccmes —If we are correct m supposing that an infectious process of 
some kind is the impoitant etiological factor, the hope is suggested that by 
the means of vaccines some help might be given Thus far this has not proved 
to be the case It is i arely possible to determine the causal organism When 
this can be done the use of vaccines is well worth a trial 

In conclusion, emphasis should be laid on the need of perseverance and 
patience in treating patients nith these cliromc joint conditions Early 
recognition, persistent and intelligent fighting, and hard work often accom- 
plish ^\onders 


MYALGIA 


Under this term or the unsuitable one of "muscular rheumatism” are 
grouped a ^arletv of conditions but little understood and which have perhaps 
m common only the symptom of pain These are comparatively frequent m 
ccurrence, \ary grratly m se\ erity and acuteness, and for the presSit have 
10 b= regarded as d.fflcdt of explanat.on The acite forms we see e^pecm% 
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as torticollis or lumbago The more chronic forms are associated with more 
or less pain and at times with vai^nng degrees of disability and stiffness The 
essential nature of the condition is in doubt By many it is regarded as asso- 
ciated with rheumatic fever, or being a manifestation of the rheumatic state 
Others regard it more in the nature of a neuralgia, some as connected with a 
diathesis or gout The changes are apparently very largely in the white 
fibrous tissue, consequently the tendons, muscle and nerve sheaths, peri- 
osteum, the various fascia, and the fibrous portions of the ligaments are 
involved Consequently, for many of this group the designation fibrositis 
might well be used 

The etiology probably differs in the acute and chronic forms The acute 
form occurs more often in men and in adult age It may follow exposure 
to cold, as seen especially in torticollis, but heie, as in other forms, trauma 
often plays a part Thus, in the production of torticollis, if a patient is lying 
with the head in a bent position the condition is apparently more likely to 
develop It is, however, especially in the production of lumbago that trauma 
seems to be important Some strain, as in lifting or working in a bent posi- 
tion, IS a common contributing factor This, with exposuie, is a common 
cause m laboring men The more chronic forms are commoner later on in 
life and occupations involving exposure aie apparently important factors 
In both the acute and chronic foims one attack seems to predispose to 
another There is an impression that members of rheumatic families are 
more prone to the disorder The same is said of gout, but it is difficult to be 
certain exactly what condition we are dealing with in this case 

The essential pathological lesions are, as already said, apparently in the 
white fibrous tissue, and the condition is probably of an inflammatory nature 
There is a serous exudation m the affected parts, which later may be followed 
by proliferation of the fibrous tissue This may be absorbed entirely, but if 
long continued will be more or less permanent and may extend over a con- 
siderable area As a result of these, vaiious nodules have been described, the 
histological character of which has been described by Stockman Thus, 
in one patient a small nodular swelling in the buttock was excised, and 
found to consist of a portion of the perimysium of the gluteus medius muscle 
Sections showed it to consist of the fibious sheath of the muscle hypertrophied 
and cedematous In place of the fiber, tissue penetrated between tlie muscle 
fibeis, some of which were degenerated The small vessels showed peri- 
arteritis and endarteritis There was no evidence of any very acute inflam- 
matory reaction and no organisms Avere found in the tissues 

Changes in the J oints — Certain of these have been described under the 
heading of Chronic Rheumatism, but it is a question whether such cases do 
not more properly belong under the heading of Arthritis Deformans As a 
result of the thickening of the muscle sheaths a considerable degree of 
disability may be produced, following which there may be quite marked 
muscular atrophy and a certain amount of contraction 

It IS probable that a number of factors enter into the production of this 
condition The changes described by Stockman suggest either chronic 
low-grade infection or the influence of toxins The condition in some ways 
IS not unhke that which we find in the synovial membranes of the joints in 
some cases of arthritis deformans In the forms occurring in more advanced 
life, there is perhaps a greater tendency to degenerative changes, and prob- 
ably the effect of n ear and tear has to be taken into account as well 
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As to the simvioms, m the acute form the mam features are pain and dis- 
ability often coming on suddenly The pain may be sharp and fairly con- 
stant or dull, and becoming severe on movement, or when the muscles are 
placed m certain positions Thus, in torticollis any attempt to straighten 
the head may cause smere pain Special features depend on the locality 
affected and certain forms are fairly well recognized , , 

1 Torticollis affects the muscles of the neck laterally or posteriorly 1 he 
nam is ffeneially very severe, and the patient holds the head to one side 
The condition is usually unilateral It may persist for a few hours only or 


for seveial days . „ , , , mi x n 

2 Lumbago affects the muscles of the back The onset is usually sudden, 

and often after some muscuki eftort which involved bending or lifting The 
iiain may only be present on movement, but is sometimes so severe as to 
incapacitate the patient and prevent any movement The duiation is very 
variable, but is usually a few days Some individuals have regularly recur- 
ring attacl^^ As witli torticollis, a striking feature is the frequent prompt 
response— although the effect is usually only temporary — ^to local counter- 
iiritation 

3 Pleurodynia involves the intercostal muscles and sometimes the pec- 
torahs and serratus muscles The pain is severe and greatly aggiavated by 
any movements The respiratory movements are restricted on the affected 
side Pressuie may cause severe pam 

4 Various other forms are described as scapulodyma, dorsodyma, etc 
Tlieir general features are much the same A certain set of muscles may 
apparently show a tendency to repeated attacks 

Constitutional symptoms are not common Fever is lare and the pulse 
rate is not increased 


The clnomc foiras are distinguished especially by aching, soreness, or pam, 
and varying disability which consists chiefly m stiffness and inability to per- 
form certain movements These may be more or less constant, or come and 
go for various periods In seveie cases they are piesent constantly, and 
exacerbations occur, as, for instance, after exposure Sudden muscular 
movements are especially apt to cause pam In addition there may be severe 
pains which are apparently neuialgic m character 
The muscles may be tender on pressure, and m some cases definite areas 
of induration may be felt Stockman lays considerable stress on these, and 
describes some as being soft and ill-defined, while others are firmer They are 
usually tender on pressure He describes the commonest seats as the lumbar 
aponeurosis, the calves, fascia lata, trapezia, insertion of the deltoid, the 
biceps, the intercostal and pectoral muscles, the glutei and soles of the feet 
V ith time, considerable disability and marked loss of function may result 
The recognition of this condition, as a rule, does not offer much difficult!^, 
w itli the exception of lumbago Here the possibility of arthritis of the spine* 
sacro-ih.ic-iomt diseases, tuberculous disease of the spine, or secondary 
ma hgnant gron tfi in the spine must be kept m mind Careful examination 
nith the nossibihti of these kept m xiew and the need of excluding them 
bemre a diagnosis of lumbago is made, are the most important points 
Concerning treatment, as regards the general nianao-e 
Meli to open the bowels thoroughlj and to see that the 
amounts of water — that an^ particular kind of water ha; 

IS doubtful For the improx ement of the pam some of the 


ment, it is usually 
patients take large 
s any special effect 
salicylate prepara,- 
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tions aie generally most efRcacious Sodium salicylatej in doses of gr \ to xv 
(gm 0 6 to 1), or aspirin, in gr x (gm 0 6) doses, may be given For some 
patients small doses of colclncum are most useful Guaiacum and potassium 
iodide give considerable relief in some instances As to local measures, the 
most important is rest to the affected muscles This may be secured by 
mechanical means, especially strapping It is probable that the often used 
plaster, especially to the back, acts in this way as much as any other Local 
counterirritation is particularly helpful The Pacquehn cautery may be 
applied or blisters used Acupuncture is very helpful in lumbago, eithei 
sterilized needles or hatpins are inserted in the lumbar muscles, after cleaning 
the skin, and left there for five minutes In some cases the use of the constant 
current is very helpful In those subject to repeated attacks, every care 
should be taken to avoid the exciting cause, which in many patients is expo- 
sure to cold Some of those who are susceptible find that a Turkish bath 
taken at the very onset frequently has a marked effect in limiting the progress 
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OSTEOMALACIA 

GEORGE DOCK, M D 

Syilon3ans. — ^IMollities ossium, fi^igilitas ossmm, ostitis malacissans, 
mal.icosteon, halisteresis ossmm, Osteonialacie (German) , ramolissement 
des os, ost6omalacie (Fiench), rammolimento delle osse (Italian) 

Definition. — A chronic disease characterized by pain and muscular weak- 
ness, and by decalcification and absoiption of bones already formed, with 
bending or fracture, and consequent deformity 
History. — Softening of the bones was noticed by medical writers from 
•in early period, but its accuiate study began with the work of Glisson on 
rickets (1650), and ever since that time the two diseases have often been 
compared and contrasted In the early literature only the most extreme 
cases Avere described, as m the Avorks of DuA^erney (1751) and Morand (1752) 
Levaclieur (1772) pointed out the relation of osteomalacia to pregnancy 
Lobstein and Guerin indicated the anatomical features more closely than 
had their predecessois, and Kihan (1829) introduced the terms “cerea,” 
sell "flexihs,” and “fracturosa” to signify tAA'o marked chaiacteristics of the 
.iffectcd bones Important contributions were made later by VirchoAV, von 
Recklinghausen, Pommer (1885), and Gelpke (1891) A new period AA^as 
introduced bj Fehling, Awth his oA'aiian theory of the disease, and Avith the 
investigations of Latzko, Iloennicke, Erdheim, and others an era of most 
promising clinical and anatomical inA'estigation has begun 
Extent and Geographical Distribution — Osteomalacia has been con- 
sidered rare everyAidiere, but Avith the moie accurate recognition of its symp- 
toms this has been changed, although it is too eaily to speak positively of the 
existence or absence of the disease, aa'IiicIi should be more carefully looked 
for in all parts of the Avorld It will probably be found that mild cases 
occur in inanv places, but the existence of certain severe foci Avill probably 
not be less striking than it noAv appears These foci are in Italy, especially 
the Valle} of Olona, near Milan, and Calabiia, m SiAutzerland, especially the 
Ergolzthal, near Basel, and A^anous parts of the Rhine country, South Ger- 
maiiA , and Austria England, Northern Europe, the Balkan countries, and 
America seem relatively free 

Etiology — ^The exjilanation of the endemic occurrence of osteomalacia 
vas naturalh sought m the soil and Aiater, but AAnth contradictory results 
Ba feeding animals AAith ha} fiom endemic foci Roloff AAas able to cause 
cliaractcristic changes of bones In some endemic areas the water is rela- 
tiA cl} iich m others poor, m lime Areas at one time affected have become 
rclatiAelA free from the disease, c g , East Flanders 

bnf.iAorablc Ingiemc surroundings in the diAelling house or work place 
dampness insufficient clothing, trauma, ps}chic shocks, and poor food, as 

( 559 ) 
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sour rye, have all been looked upon as causes, but they obviously can be 
concerned only in an indirect way The majoiity of patients belong to the 
poorer classes, but there are exceptions 

Sex — ^Women show a remarkable piedisposition to osteomalacia Among 
older statistics a proportion of ten to one was general Latzko more recently 
(1897) found 5 men among 120 cases The difference cannot be explained 
by the influence of pregnancy, as women who have not borne children are 
also more disposed to the disease than men It probably is related to the 
function of ovulation 

A relation between osteomalacia and pregnancy, the puerperal state and 
lactation can be seen not only m the human species, but also among lower 
animals (cattle, sheep) Multipara and especially those with rapidly 
following pregnancies are moie disposed than others The tendency to 
dental caries, to slow callus foimation after fracture, and the craving for 
earthy substances, so often noted m pregnane}^, may be looked upon as 
having some relation to the greater incidence of osteomalacia The belief 
that osteomalacia occurs chiefly in women of unusual fertility is based upon 
a statistical error Heredity plays no pait, a family tendency has rarely 
been observed The true relation of osteomalacia to rickets is not known 
They occur together m certain localities, but considering the frequency of 
rickets this is not remarkable 

Age — The majority of cases begin between the twentieth and thirtieth 
years Cases before twenty are rare, but Drake reports the case of a 
Biahmin, married at eleven, piegnant at fouiteen, and Avith severe osteo- 
malacia at eighteen The obseivations of von Recklinghausen, Rehn, 
and Juergens make it probable that osteomalacia can occur m childhood, 
distinct from rachitis, or even in ideio It may be combined with iickets 
Ziegler denied the non-rachitic natuie of the changes in one of von Reck- 
linghausen’s cases Juvenile and virile iickets sometimes follow trauma 
and infectious diseases Langendorff and Mommsen^ report an interesting 
case Senile osteomalacia is rale Pierart, out of 247 cases, found only 
22 above the age of forty-flve The symptoms may be misleading and 
diagnosis impossible, as m virile osteomalacia In the case of Davis,^ a 
man, aged thirty-three years, had complained of weakness and pain m the 
upper extremities for a year, and fractuied the left aim by a fall There 
was no union Exploration led to a diagnosis of sarcoma by examination 
of tissue from the seat of fracture Careful diffeiential diagnosis seemed 
to confirm this, and the arm was lemoved at the shoulder Skiagrams had 
been made, but Aveie unsatisfactory The latei examination showed the 
process was osteomalacia 

Pathology — There is no unanimity regai ding the pathology of osteo- 
malacia, and many facts point to a variety of causes and modes 

An important suggestion grows out of the observation of Hanau on 
“physiological osteomalacia,” a poiosity of bone not infrequently found, 
especially m the pelvic bones, in pregnant women From this it would 
seem an easy step to the pathological osteomalacia of pregnancy and lacta- 
tion, and especially when we consider the need on the part of the growing 
infant for hme and phosphorus and its supply m the milk The hyperiemia 

* Virchow’s Archiv, 1877, Band Kix 

* Annals of Surgery, 1904, xl, 225 
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of tlic bonts of the pelvis during pregnancy, the changes that occiu i t e 
bone In.l^ro^^, the remissions of the disease during menstruation and relapses 
in new prc<rnaiicics, all go fai to indicate a close relation of osteomalacia 
to the geiiiUl functions of the female Fehhng’s brilliant lypothesis, that 
the disease is due to a morbid activity of the ovaries, leading to passive 
lupcriemia and absoiption of lime, has in so many cases been confirmed by 
the effects of oophorectomy, that it must be considered as paitly, at least, 
.ipphcable On the other hand, it is negatived by many cases of failure to 
rcco\ er after operation, by relapses, and by improvement following Caesarean 
section, or even aniesthesia Latzko saw chloroform anaesthesia followed by 
temporary' improvement m ten cases On the other hand, improvement 
h<is followed in cases of oophorectomy undei ether and undei local anaesthesia 
Cases of infantile and senile osteomalacia, as w'ell as cases m men, are not 
to be explained on the ovarian theory, which, of comse, still leaves to be 
explained the remarkable geogiaphical conditions 

The nen ous-metabohe tlieoiy of Pommer, though somewhat strengthened 
by more recent observations on the trophic disturbances of bones, and the 
theory of Comby, of nutiitive disturbances of bone by fermentation products 
fi om a dilated stomach, cannot be generally applied 

E Hoennicke' has adianced a thjaoid theory, based on many facts relating 
to the thyroid gland and its functions He saiv a case of osteomalacia m a 
man, aged forty-seven years, xvho also had exophthalmic goitre Similar 
cases have been repoited by others Hoenmeke shoxvs a close relation 
geographically between osteomalacia and goitre, he found an association 
of goitie in a considerable number of cases of osteomalacia, and he points 
out the wcll-knowTi trophic and metabolic relations of the thyroid to the 
bones, and the mutual relations of the thjToid and ovaries 

Erdheim^ calls attention to the relation between lime metabolism and the 
parath^Toid bodies and its possible beaiing on osteomalacia On examining 
the paratiiyroids from eight cases of puerperal osteomalacia he found evi- 
dences of Inperplasia, follow'cd by atiophy and small-cell infiltration The 
occiu iciice of tetany in osteomalacia adds interest to the observation, and, 
.lb Erdhcira points out, suggests that the parathjToid hj'perplasia m osteo- 
malacia may be due to an increased demand upon the glandulai function 
on account of toxic substances produced in the ovaries or some other oro-an 
Pile subicct IS obiiously one of the greatest importance, and the exact 
condition of the parathyroids must be inx'estigated in all future cases of 
ostcoinalacn 

A theory that need only be named on account of its historical interest, but 
has long since been abandoned, is the acid theory According to this, first 
lactic acid, later oxalic, foimic, carbonic, and nitric acids, were supposed to 
occur in the blood Sometimes they w'cre detected m the urine Obsei- 
i.ition showed the facts to be susceptible of different mteipretation and 
inc.ipable of explaining the disease The same may be said of the -^rane- 
sugar theory and that of diminished alkalinity of the blood ^ 

Infection has been asserted to be the cause by many authors, and seems 
highly probable, but positiy e ex idence is not yet available The occurrence 

I pc|)cr Jns Tecen dcr Odcomalaac, Halle, 1905 

XOL M— 30 ' 
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in the pievious histones of seveie infectious diseases, such as piieiperal, 
typhoid, and scarlet fever, pneumonia, syphilis and gonorrhoea, and the 
fiequent relation of such infections to the bone mariow, are suggestive 

Laufer,^ in a valuable study of the subject, suggests the following as a 
working theory Osteomalacia can be looked upon as a degeneiative 
disturbance of nutrition m the bones, in the general sense that all degeneia- 
tive nutritional disturbances are characterized fiequently by diminution or 
disappearance of tissue and by diminution of function Etiologically, it 
may be supposed that various obscure factois — improper or insulBcient 
food, trauma, repeated pregnancies, etc — cause retrogressive changes in the 
bones The changes m the bones, decalcification and new formation, are 
very chaiacteristic of bone physiology, as seen after fractures, and aie at first 
reparable, but continued action of the no\a or other unfavorable conditions 
permit the charactciistic changes of osteomalacia, that may be looked upon 
as a dystrophy peculiar to the osseous system The possibility of recovery 
under various conditions leads us to suppose the dystrophy is independent of 
irreparable lesions of bones 

The hones in osteomalacia, as the name signifies, are soft At autopsy 
they can be squeezed oi twisted, sometimes feel like wet paper, and cut 
without resistance They look and feel greasy The difference between 
the buttle and yielding (“waxy”) varieties is unimportant On section 
the bone tissue proper is much reduced, both in the compact and spongy 
part The bones aie often altered in shape, generally oi in part Theie 
are often cystic cavities of various sizes m the bones, containing cleai 
01 yellow or red serous fluid, or daik masses of more or less alteied blood 
The mairow is yellow and fatty for the most part, sometimes hypersemic 
or lymphoid in appearance In some places only the periosteum pieseives 
the original shape of the bone The periosteum is often thick, hyperiemic, 
and in stripping shows the surface of the bone rough, the Haversian canals 
sometimes wide and filled with serous fluid In consequence of the loss of 
bone tissue the specific gravity is much reduced, fi om 1 877 to as low as 0 721 
The bones permit the passage of Rontgen rays vnth unusual ease, depending 
on their decreased density The piocess of absoiption begins m the marrow 
cavity and extends outward 

Mici oscopically, besides the increased sponginess or actual loss of bone 
tissue, there is often a border of osteoid tissue along the bone From the 
fact that this stains red with carmine it has been called the “carmine bordei ” 
This IS recognized as decalcified bone, as v'on Recklinghausen set forth The 
margin of normal bone is not ev'^en or systematic, but very often foims a 
zigzag or irregular line The decalcified parts at first contain canaheuh and 
lamellEe, and show at the margins between the calcified and non-calcified 
parts characteristic lattice-like figures, due to the presence of air in the 
canaheuh and the spaces occupied by the bone corpuscles and their processes 
Hanau’s view, that the lattice figures may coriespond to defective calcifica- 
tion has not been verified by others The decalcified parts become softened, 
sometimes fibious, like asbestos, sometimes absorbed, leaving spaces filled 
with mariow, or with mucoid or gianular material Newly foimed bone 
tissue IS deposited m various parts, but in general in small amounts, so that 
production is never relatively or absolutely important The marrow is 


* Centralblatt fur die Grenzgebiete dcr Med und Chir , 1900 
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cither fatt^ or lymphoid, and mth giant cells and osteoblasts in varying 
proportions Hemorrhages and pigmentation from old liemoirhages cause 
a great variety of color and of microscopic structure In some areas the 
in.irrow is gelatinous or even watery' The softening, aim especially the 
irregular and large cystic areas of decalcification, explain the more striking 
deformities that occur m the disease 

The bones most affected are those of the pelyis The sacrum is pushed 
forward and downward, the posterior parts of the iliac bones inth it, while 
tlie acetabula are pushed up and inward by the heads of the femurs, the 
symphysis being squeezed forward like a beak Other deformities in 
the shape and position of the pelvis depend upon the position in which the 
patient remains The most extreme defoimity gives the pelvic cavity the 
shape of a clover leaf or a Y In patients who remain long on their backs 
the pelvis is flattened from before backward The narrowing does not 
always act as an obstruction to delivery, as the bones are sometimes elastic 
(“rubber-pelvis”) Hugenberger thinks that such cases occur m 30 pei 
cent of osteomalacia Casati, out of 42 cases, was obliged to do Csesaiean 
section only tmee, and Fehling advised delay' in operating for similar reasons 

Vcrfcbia — ^The normal curves are exaggerated, especially m the ceivical 
part, so that the chin may rest upon the sternum Lateral curvatures are 
irequent, but vary with the habitual position of the patient Pregnancy 
often causes the most pronounced deformities The whole vertebral column 
IS shortened, especially m the lumbar portion The body sometimes shows 
a constriction and duplication at the waist, as if the parts had been telescoped 

TJic ribs arc often broken from muscular action, in breathing, or from 
jiiessure They' may in part overlie each other The sternum is often 
ciincd or bent The thorax in general is usually compressed in various 
directions, causing in time displacements of the heartand lungs, with dyspnoea, 
asthmatic attacks, and palpitation 

The long bones of the extremities are affected late m most cases, but may 
be early, causing spontaneous fractures, with sometimes large but usually 
imperfect callus, or leading to coxa vara, genu valgum, or flat foot The 
tranium is raiely affected 

Lit/mann has made the following table of the relative frequency of the 
affection of \arious bones 


Peh IS 
Verlebr c 
Thorax 

IjOVicr extremities 
Upper extremities 
Head 


Puerperal Non-puerperal 


82 

40 

46 

40 

26 

37 

15 

36 

10 

30 

7 

24 


The joints are not affected The muscles are atrophied and deo-enerated 

mnbutol'll WmeW 

to osteomalacia" * ^ ^ characteristic of or peculiar 
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The thyioid is often enlarged, and postmortem shows vaiious goitrous 
changes The work of Hoennicke, mentioned above, should be consulted 
in reference to the thyroid, and the work of Erdheim m regard to the para- 
thyroid 

Symptoms — ^The beginning of osteomalacia is usually impossible to 
recognize Sometimes the increase of symptoms during piegnancy or the 
puerpeial period permits a lelatively easy diagnosis, but m most cases the 
disease is far advanced before any suspicion of its existence is entertained 
The rarity of the disease has much to do with the present condition of diag- 
nosis, and a Imowledge of the early symptoms and a keener search would 
result in the more frequent discovery of mild cases 

The earliest symptom is pain This is usually called rheumatic, but 
varies m charactei from dull to neuralgic In pregnant women it is often 
felt m the pelvis, especially the sacral region, m others m the thorax, back, oi 
one or more extremities Movement, but also remaining quiet for a long 
time, IS likely to increase it The pain is often spontaneous, sometimes 
nocturnal, but can usually be provoked by pressure on certain bones, espe- 
cially the pelvis and vertebrm Tenderness over nerve trunks is sometimes 
present Girdle pain has been noted With the pain there is usually a 
feeling of weakness and often a subjective and objective stiffness, with 
contracture or spasm of certain muscles, as the ileopsoaS (Renz and Koppen) 
or the adductors of the thighs (Latzko) From various causes the gait 
becomes waddling and uncertain, the body sometimes leans forward Some- 
times the gait IS spastic, and then the patellar reflexes are usually increased, 
and there may be intention tremor It at the same time there is parassthesia, 
an erroneous diagnosis can easily be made 

If the patient is examined at this time, naked, as is necessaiy m older to 
avoid error in all suspected diseases of the motoi appaiatus, it may be found 
that besides confirming the statement of the patient oi fi lends that she is 
shorter, some distinct deformity can be detected There may be loidosis, 
or other curvatuie of the vertebrie, or change m the shape of the thorax, 
or a furrow in the lumbai region, or a change m the position of the hips and 
the shape of the symphysis pubis The hnea innommata may be straightened, 
the diameters of the pelvis altered, but with the conjugata vera little oi not at 
all lessened Examination of the muscles often leveals tiemor, fibrillaiy 
oi gross, or spasm or contractuie Pariesthesia m some cases, especially 
m the legs, and with other nervous symptoms may be due to alterations m 
neive ti links fiom the deformity of the spine and pelvis 

The digestive functions m the early stages are usually not affected hlcn- 
struation and conception are often normal The difficulties of confinement 
need not be described here, but it may be pointed out that the feai of concep- 
tion IS not now so great as it has been m the case of osteomalacia patients 

The blood shows no characteristic changes It becomes chloiamemic, 
■with reduetion of both coloring matter and number of red cells The eosm- 
ophile cells are sometimes slightly increased, sometimes diminished or absent 
Lymphocytes vary, sometimes the large forms are increased Myelocytes 
sometimes occur An increase of the resistance of the red cells has been 
asserted The alkalinity of the blood is not always diminished, it may 
even be increased 

The uryie often contains excessive amounts of calcium and phosphates, 
but these vary without distinct relation to the clinical featuies Lactic 
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u ifl iq rarely present and not characteristic Bence Jones albumose was 

■first fotntd in isc of (probable) rojeloma, erroneoudy 

.Since then it li.is often been found in cases of myeloma In Pock 

yas found, without other explanation than the osteomalacia 

The acncral and pioteid mciabohsm in osteomalacia are not altered except 
as the result of associated conditions The bones become poorer in calcium 
!ind other mineral constituents, especially calcium phosphate, and richei m 
CKanto matte, especially fat The earlier stateimnts regarding lactic 
in the bones are no\\ known to be erroneous The lime leaves the bod) 
through the kidne)S and intestines Phosphate calculi are important 
fictois in the uiinary exaction Excretion and retention of calcium and 
iiliospliatcs ^ar), however, CAen without treatment, and no conclusion re- 
garding the process in the bones can be drawn fiom the condition of the mine 


Fia 9 



In the further course of the disease deformities of all the affected bones 
become most pronounced, and the body assumes the most bizarre attitudes 
The skin becomes sallon and flabby The muscles waste, fractures and 
callus ma\ add to the deformity OEdema, dyspnoea, palpitation of the heart, 
fcNor, and sneats may be present m various degrees and combinations 
Bronchitis and bedsores indicate the extreme cachexia Dysuria is a fre- 
quent SMiijitoin Renal calculi may be passed in large numbers and cause 
intense agon^ 

There are many vartclics of osteomalacia In rare cases it runs a rapid 
course, a icar or less In most the course extends over five, ten, or more 
\<ars, and in this time remissions mav occur, lasting many months or years, 
or rtcmcri inai ensue at any time under treatment, rarely spontaneously’ 
\lthough prcgnanc\ and cAen menstruation usually make the symptoms 
vorse, improicment or e\en reco\er) has been observed in tlje former 
Ikith IS u'fualh due to exhaustion, cardiac weakness, bronchopneumonia, 
or some other infection Bedsores often influence the exhaustion and 
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Diagnosis. — In the early stages the differential diagnosis cannot often 
be positive, even in an endemic focus The rheumatic oi hemorrhoidal 
pains of piegnancy must be excluded by caieful examination of then seat 
and course, and the piesence or absence of bone tendeiness Later, lateral 
sclerosis, transverse myelitis, polyneuritis, tabes, multiple myeloma, car- 
cinoma, saicoma, tuberculosis, osteitis deformans, senile osteopoiosis, some- 
times arthritis deformans, must be excluded 

It IS not necessary to speak m detail of each possibility Only complete 
and usually repeated examination can prevent error Multiple myeloma 
can probably not be positively differentiated m all cases Coxa vaia, genu 
valgum, or rupture of pelvic articulations may have to be considered Hys- 
teiia sometimes causes a striking simulation of osteomalacia The diffeien- 
tiation of late iickets and osteomalacia depends upon the piesence or absence 
of the rachitic epiphyseal changes, the less severe pain, and the tendency to 
cranial changes Skiagraphic examination will often be of value In some 
cases the results of treatment may tluow light on the diagnosis 

Treatment — ^Prophylaxis — Gross errois m hygiene are impoitant to 
correct in all endemic foci of disease, or in an individual case This is 
especially important m the latter m periods of i emission or aftei recoveiy 
Fresh air, good food, exercise, and bathing are all useful Nursing must not 
be permitted to an osteomalacic mother 
Diet — Substances containing consideiable lime and phosphorus should 
be pieferred, such as milk, eggs, fiesh meat, fish, beans, peas, and cereals 
Drugs — Lime has been lecommended, but is useless theoretically and has 
failed m practice Calcium phosphate is but little better The most 
useful drug is phosphorus, which is recommended by all who have used it 
persistently in large doses It is given most fiequently in cod-hvei oil, in 
solutions of 0 06, 0 OS, or 0 1 to 100 A teaspoonful of this is to be taken 
once daily, or 3 to 5 mg (gram to xV) fit each dose If cod-hver oil is not 
well borne, almond oil can be used, as in the Oleum phosphoratum of the 
British Pharmacopoeia It can also be taken m pills (Pil Phosphori, 
U S P ) containing 0 6 milligram (grain yw) each The treatment must 
be continued at least one or two months Impiovement may not be appar- 
ent for three or four weeks Kozmmski recommends prolonged inter- 
mittent treatment based on the bone symptoms Sternberg has given as 
much as 2 25 grams of phosphorus without toxic symptoms The taste 
of phosphorus may be avoided by ehewing orange peel or coffee beans 
Phosphorus is slower and less certain, but safei than castration, the appli- 
cation of which we owe to Porro, who in 1878 leported a case of osteomalacia 
that recoveied following the opeiation named after him Fochier and Lev^ 
thought sterilization was the cause of the recovery Pehhng (1886) showed 
the value of removal of the ovaries, and developed the theory already men- 
tioned While the theory is not accepted, the beneficial results of operation 
eannot be questioned, and although efforts have been made to attribute the 
recovery either to the narcosis or the operation pc? se, they have not been 
successful The results of castration aie sometimes lemarkable Pain 
sometimes disappears m a few da 3 ’^s But the improvement is neither 
uniform nor permanent, and phosphorus tieatment may be cairied out after 
it with advantage 

The indications have been formulated by von Wmckel and others as 
follows (1) Castration is indicated when other methods of treatment have 
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failed and softening of the bones has ad\anced so far that life is endangered, 
or if the condition is such th.it death may occur before medicinal treatment 
can lia\c an effect (2) It is indicated m patients with pelves so narrow 
that pregnancy \\ould necessitate Caisarean section, and in case Caesaiean 
section IS necessary 

Senator has used oophoiin with good results, but otheis (Latzko, Sehnitz- 
ler, Bernstein) who ha\c tried the method have failed Bossi has advocated 
the use of adrenal preparations subcutaneously There is an error regarding 
dos.igc in Bossi’s publications, but he apparently used the material to the 
point of tolerance, as shown by chills, tremoi, a feeling of suffoeation, and a 
sense of constriction behind the sternum, coming on soon after the injections 
and lasting about a half hour The symptoms increase with the number of 
injections Besides Bossi, Ruffi, Tantmri, and Reinhardt had favorable 
cases, but others ha\e failed ^ Hoftmann has used the seiiim of thjTOidec- 
tonii/cd sheep and reports improvement m two months 

In a disease like osteomalacia any treatment based upon probable causes 
sc c,ins legitimate, but the chi onic and variable course of the disease suggests 
the laluc of caution in announcing results 

Symptomatic Treatment — In all cases various sjTnptoms are ceitain to 
demand treatment Comfort, the relief of pain, ancl the diminished danger 
of fr.ictures should be provided for by a proper bed and care in moving 
or being lno^cd The skin icquires care at all times, and especially if bed- 
sores threaten oi occur The bed pan and urinal must be used Pam in 
the muscles and ciamps should be iehe\ed by hot baths, massage, fomenta- 
tions, or .It last inoiphinc Wine of colchicum seeds has been used by many 
uitli .i|)parcnt arhantage for the iheumatic pain DiairhcEa and constipa- 
tion must be tre.ited as in othei diseases 

‘ See the renew of R de Boms, La Semanie Mtdicale, 190S, p 241 



CHAPTEE XXIII 


ASTASIA-ABASIA ADIPOSIS DOLOROSA 
By DANIEL J McCARTHY, M D 

ASTASIA-ABASIA 

Definition. — A functional disturbance of the neuromuscular mechanism 
fiist described by Blocq m 1888 as a morbid state “m which the impossi- 
bility of standing erect and walking normally is in contrast with the mtegiit}’’ 
of sensation, of muscular strength, and of coordination of the movements of 
the lower extremities ” 

Etiology — The disease is not an uncommon complication, and m 
reality a symptom-group of the functional neuroses — hysteria, neurasthenia, 
epilepsy, chorea, etc While it may occui at an}”^ age, it is more fiequently 
met with in youth and early adult life Knapp’s statistics of 50 collected 
cases show an equal number in men and women Of these cases, 21 showed 
hysteria, 3 chorea, 2 epilepsj^, and 4 intention psychoses It may develop 
spontaneously or during the course of one of tlie functional neuroses, emo- 
tional excitement, traumatism, or exhaustion may be determining factors It 
has been noted as a symptom in one case of cerebral tumor localized to the 
prefrontal area It is, however, not a symptom of ceiebral tumor, and must 
be consideied in this isolated case as an accidental complication 
The absence of any causative pathology even m cases which have existed 
over a long period of time, the lapid disappearance of the sjuaptoms by 
suggestion and other methods of treatment, the frequency of its occurience 
as the complication of a functional neurosis, places it as a symptom gioup 
of a purely functional nature The importance that has been given to it 
in medical liteiature, and the extremely puzzhng clinical picture often pie- 
sented have led us here, as in the other text-books, to a special consideration 
of the subject There is a general tendency to consider the condition as 
one of pure hysteria It may, hoAvevei, exist Avithout other hysteiical 
stigmata, and in some cases at least, is the manifestation of the extreme 
fatigue of neurasthenia and negativism of some of the psychoses 

Symptoms — In the simplest form the patient is unable eithei to stand 
or to walk and in some cases even to sit (Akathisie), and yet in the lecumbent 
posture retains full power and coordination of all muscles necessaiy foi loco- 
motion A careful examination in such cases aviII not show any loss of power, 
the sensation may be normal, the reflexes show no evidence of organic disease, 
the bladder and rectal functions aie retained, and an examination of the 
cranial nerves reveals nothing abnormal It is not at all sui prising, how- 
ever, that m such cases evidence of hysteria in the field of sensation and the 
special senses should be present When the condition develops upon a 
basis of neurasthenia, marked fatigue and quickened leflexes with parass- 
thesia are to be expected 
C5GS) 
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An irt from the t> pical and complete case, there is a large group of cjes n 
uhi5i the ability to stand and to ^%alk is not entirely lost, but •^ifeied nit 
(o a greater or less deg.ee. as is shonm by a sudden or general loss of po er 
with incoordination The incoordination m these cases is of an irreg c 
t\nc, and cm be easily distinguished fiom the ataxic gait of the tabetic o 
tint seen in cerebellar disease Even in cases which show a complete 
loss of tlie ability to stand or walk the patients are still able to walk on 
all-fours, to nalk backnard, and in some crises to swim (Oppenheim) 

Tlie fatuMie consequent upon muscular exeition, seen m neurasthenia, 
niiiy, in some cases, be so intense as to constitute the basis for the loss ot 
power, accentuated and to a ceihiin extent dcteimined by the nervous excite- 
ineiit iiiid lowcied will-pow'ci In othei cases the disease has its oiigin in 
.1 jisyehasthenia In an individual who has a dominating fear of paralysis, 
.iftci pi obliged intiosjiection an astasia-abasia may develop upon a modeiate 
or in.irkcd grade of fatigue Excessive fatigue, more particularly wdien 
.issoeiated with mental stress, maj be the starting point nr one wdio is neither 
a psj chasthcnic noi an hysterical patient In the nervous or timid child, fear 
ol ])am aftei a fracture oi other injury to the foot may cause the condition 

Ziehen (Eulenbeig’s Rcal-Encyclo'pedm) gives the following classification 

1 Hrsterical astasia-abasia dependent upon the subconscious idea imply- 
ing an in.ibihty of the patient to stand or rvalk He places this in the groujr 
of Instciical palsies 

2 Ilypochoiidriacal astasia-abasia dependent upon the conscious but false 
idc.i of the inability of the patient to stand or rvalk This may arise as a 
jirimaiy delusion or be dependent upon jrararsthesia, visceral disturbance, 
diplopia, \citigo, Ciiidiac palpihrtion, etc 

3 \fiecti\c or emotional astasia-abasia caused by a subemotional shock 
An ittcinpt to rvalk is associated with a sudden overwhelming fear, inhibit- 
ing the motoi function 

A The psychasthenic form of astasia-abasia dependent upon a morbid 
impulse or concept that derelops on a false idea of inabihty to walk or stand, 
oi par.ilysis, or a fe.ir of falling This foini is dependent on defective mil 
pow Cl 

Diagnosis — Astasia-abasia must be differentiated from paralysis due 
to organic disc.ise of the spinal cord, cerebellar disease, labyTinthme vertigo, 
and inrastheni.i grans The absence of ankle clonus or Babinski reflex, 
or bladder and i octal disturbance, and of sensory disturbance of oiganic 
distnbiition, will easih exclude organic disease of the cord In cerebellai 
tumors, optic neuritis and other crrdencc of intracranial pressure, together 
witli tlie t\ pical ataxia, will be present iTlie rapid muscular fatigue seen 
m a my asthenia grans after exertion may be easily mistaken for a partial 
lorin of astasi i-ab isia Tins is more particularly true w hen the symiptonrs 
OI tlie onset are most marked in the lower extremities The loss of power 
in these casus is as marked, after repeated muscular exertion, wdien the 

c ll sMng The mrasthenic reaction will 

csta lish the diagnosis Intermittent claudication or intermittent paralysis 

Ik n>em- 

nli ilt"' j'lnnlliT’ “l “P™ S"™' neurotic basis as astasin- 

I. Uicl , K II / rV''*"’ described 

'K'llmis, ,11 the rolimtirr moreincnts are associated with intense p.in. 
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which increases in severity if the movements are continued The pain 
may become so intense as to affect the entire body upon the slightest motion, 
and in this way pioduce a pseudoparalj'sis The absence of pain m simple 
and uncomplicated astasia-abasia should differentiate it from the above 
affeetion 

Prognosis — ^The prognosis is, as a lule, favorable In most cases the 
condition yields easity to treatment Some cases aie very resistent and 
prolonged The prognosis may be said to be dependent upon the underlying 
cause and the ease mtli which it may be controlled or removed 

In cases winch are permitted to run for a long period of time, contractures 
may develop which may necessitate vigorous and even surgical tieatment 
The writer has seen such a case which developed on a basis of hysteria 
This complication is likely to develop when the astasia-abasia is associated 
with a hypertension of the muscles 

Treatment — ^The treatment does not differ essentially from that 
detailed under the functional neuroses Removal of any causative factor 
which may be present, the reestabhshment of confidence, the training of 
the will power, and reeducation as to the method of •talking, standing, 
etc (following the general plan outlined by Fraenkel in tabes), are indicated 
In conditions of lowered nerve tone, partial or complete rest treatment, with 
or without hydrotherapy, is advisable Suggestion by means of static elec- 
tricity, and in stubborn cases under hj^notism, may be necessary It should 
be remembered that the cure of astasia-abasia in a patient \vith other symp- 
toms of hysteria or neurasthenia is simply the relief of a symptom-group, 
and not tlie cure of the disease 

ADIPOSIS DOLOROSA (DERCUM’S DISEASE) 

Historical, — A disease first described by Dercum^ in 1888, from a case 
studied m the wards of the Philadelphia Hospital (Blockley) Since that 
time several cases from the same institution and a large number of cases 
from other sources have been reported 

Etiology — It IS a disease preeminently of middle life Cases, however, 
have been described as eaily as the eleventh yeai and as late as the seventy- 
eighth year, but these are exceptions The vast majoiity of cases are found 
in the female sex A few cases have been rejiorted m men, one of these by 
Ewald,^ m the forty-seventh year A history of alcohohc excess is not in- 
frequent Traumatism and emotional excitement have also been given 
as causative factors Syplulis as a factor in the production of the disease 
has not been given that consideration which its frequency deseives The 
disease develops, as a rule, upon a neuropathic basis, and several patients 
have terminated their existence in insane asylums While heredity is not an 
important factor, in Cheever’s^ case the father and sister were also affected 
Hammond reports two cases occurring m sisters The majority of cases in 

' Subcutaneous Connective Tissue Dystrophy of the Arms and Back, Associated 
with Symptoms Resembling M 3 ’^xoedema, Urmersnty Medical Magazine, December, 
1888 See also the American Journal of the Medical Sciences, November, 1892, and 
the Journal of Nervous and Mental Disease, August, 1900 
^ ITeber einen durch die Schilddrusentherapie Fall von Myxoedema nebst Erfah- 
rungen, etc , Berl khn Woch , 1895, Nos 2 and 3 
^ British Medical Journal, 1904, i, 781 
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women have developed at the time of the menopause or shortly afterward 
One case followed an abortion, and in anothei pregnancy was given as the 

^^Patho?Ogy —To understand the position of adiposis dolorosa as a sepa- 
rate affection, it will be necessary to make a rapid survey of the other affections 
of a fatty nature Apart from simple obesity, the following forms have been 

descnbed » * j i 

1 Adiposis tuberosa simplex of Anders 

2 Adiposis cerebralis ^ 

3 Adenolipomatosis ® 

4 Multiple lipomatosis 

1 Adiposis Tuberosa Simplex — This affection, at least in some of the 
cases, resembles adiposis dolorosa very closel> In patients nho present 
for the most part the condition of simple obesity, Anders found localmed 
fat tumors, sometimes painful to pressure, scattered through the abdominal 
fat These differ, however, both in then formation and in their disappear- 
ance under simple dietetic and hygienic measures, from the nodules seen 
in adiposis dolorosa 

2 Adiposis Oerebrahs — ^This condition, described by Frohlich as dystrophia 
adiposo genitalis, has a very close analogy to adiposis dolorosa In its 
simplest form it consists of an excessive general adiposis developing during 
the course of a brain tumor, which in most cases has been found at autopsy 
to involve the pituitary body, but which m one case was found to involve 
the pineal gland (Marburg) A close association has been found m tlus 
group of cases mth defective development of the genital organs Eiselsberg 
and Prankl-Hochwart have reported marked improvement and apparent 
cure after removal of a tumor of the pituitary body m one case 

3 Symmetrical Adenohpomatosis — This condition, first described by 
MacCormac, consists of large fat masses locahzed to the region of the neck, 
the axilla, and the trunk, and associated with asthenia, mental initability, 
apathy, hypochondria, enlargement of the spleen, acceleration of the pulse, 
and decrease of small mononuclear cells in the blood These fat masses, 
even when of great size, may be associated with geneial emaciation Micro- 
scopic examinations of excised portions have shovni the presence of laige 
and sclerosed lymphatic glands m the fatty tissue An increase and dimi- 
nution in the size of the fat during its development have led Launois and 
Bensaude^ to consider the disease to be of lymphatic origin 

4 Multiple Lipomatosis — Multiple isolated lipomatous tumois have 
occurred symmetrically placed m different portions of the body On account 
of the symmetrical arrangement and the association of the tumors with tabes, 
general paralysis, sciatica, etc , it has been assumed that the nervous system 
and more particularly the trophic centres in the spinal cord were the cause 
ot the afiection There is, however, practically no evidence to suppoit 
such a theory ^ many as two thousand of these hpomas have occurred in 
the same individual (Launois and Bensaude) 

Careful study of the clinical and pathological features of these 


various 


2 :dmmca7i Journal of the Medical Sciences, 1908, cxxxv 325 
'^farburg, TTten med Woch , 1908, No 49 
4 "^“'^Cormac, St Thomas’ Hospital Reports, 1883, xm, 287 
isouvelle Iconographie de la Salpitncre, 1900, xiii, 41, 184, 243 
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forms of diseases of the fat tissue will show a ceitain similarity A study 
of the records of the seven cases of adiposis dolorosa that have come to 
autopsy has shown lesions in the thyroid gland m the natuie of atiophy 
with compensatory hypei trophy m all seven cases Tumois of the pituitaiy 
have been found in three cases, an interstitial neuntis m the fat tissue in 
two cases, and a slight scleiosis of the posterior columns of the cordm one 
case In one of these cases (Deicum and McCaithy), piesentmg a tj'jiical 
clinical pictuie of adiposis dolorosa, a tumor of the pituitaiy ivas associated 
with a hypoplasia of the genital organs, extensive lymphoid mfiltiation of the 
fat and haimolymph glands This case forms a connecting link between 
adiposis doloiosa, adiposis ceiebrahs, and symmetrical adenohpomatosis A 
recent case of adiposis, piesentmg clinically the pictuie of adenolijiomatosis, 
in the wiitei’s waid at the Philadelphia Hospital was found at autopsy to be 
a case of psammocaremoma of the thyroid, with extensive metastasis in the 
fat tissue m the neck, destruction of the posteiioi portion of the pituitary 
bod}'’ by an extensive multiloculai cyst, sclerosis and old hemoiihagic nifil- 
tiation of the adienals, and extensive lymphadenitis with lymphoid infiltia- 
tion m the fat masses, thyroid, pituitary, and adrenals 

The compensatory action of the thyioid and pituitaiy bodies has been 
demonstrated experimentally by Heiiing and otheis It Mould appeal fiom 
the frequency of the lesions that the thjTOid ivas mainly at fault m the pio- 
duction of the disease of the fat tissue In the case of adiposis ceiebialis, 
the lesions of the pituitary and the impiovement aftei the removal of the 
pituitary tumois would, on the othei hand, point to the pituitary as the 
source of the trouble 

The influence of the lymphatic system must be of importance It has been 
found diseased m the cases above described, and m the tumor masses excised 
fiom cases of adenohpomatosis Viichoiv, m his treatise on Tmnois, called 
attention to the influence of primary localized l}Tnphadenitis on the develoji- 
ment of the fat tumois Deicum thought his fiist case to be one of a m}'x- 
cedematous nature The absence of the otlier symptoms of myxoedema 
finally excluded this diagnosis Chipault and otheis have shoum that 
loeahzed lymph stasis may be tiansfoimed into fat tissue by a conveision 
of the connective tissue into fat cells Whethei the th}noid and the pituitary 
produce the changes above desciibed, by disturbance of metabolism thiough 
some perturbation of the internal secretion, or ivhethei the changes noted 
are secondaiy to changes in the lymphatic system, is a subject for fuithei 
mvestio-ation 

O 

The cause of the pain and tenderness in the fat masses in adiposis doloiosa 
is an inteiestmg subject for speculation Quite a numbei of the cases of 
adiposis dolorosa have shown some oigamc change in the cential oi peripheial 
nervous system Tenderness ovei the nerve trunks, sensoiy changes, 
atrophy and degeneration of the muscles have been noted Tiaumatism 
and syphilis have been noted as causative factors Such factors acting upon 
tlie peripheral nervous system concerned ivith the nutritive changes in exces- 
sive adipose formation ivould easily produce low-grade interstitial changes in 
the neiies of the adipose tissue, and thereby cause the pain and tenderness 
The pathological lesions of urticaria factitia described by Gilehrist present 
a pathological picture of transient acute inflammation A similar lesion 
continued over a longei period of time and frequently lepeated could easily 
cause the nerve changes and symptoms aboie noted Such changes could 
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Adiposis Dolorosa (Case of Dereum and McCarthy ) 

Tumox' of the pituitary body , thyroidal changes , defective development 

of the testicles 


I'rom the American Journal oj Ike Medical Sciences, December, 1902 
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l„o.e easily be pi educed in nerves ivliose function and mitiltive tone was 


manner, in the tormation oi euner 

fusely over the trunk and extremities, or in the form of ii regular deposits 
of fatty tumois It may develop as an independent affection in which t le 
oadiposis constitutes the disease, or may, on the other hand, develop m one 
who is already of a fatty habit The development of the disease is best 
studied in the latter group A woman in middle life, of moderate obesity, 
develops, vnth or without prodromal symptoms, areas of painful swelling, 
iiievular in size and distribution, somewhat elevated above the sui rounding 
fat, the overlying skin of a noimal appearance, slightly reddened, more often 
congested, and rarely with distended veins These areas vary from one to 
two 01 foul inches in diameter, are soft and somewhat cedematous to touch, 
exquisitely painful to palpation, and are often associated with a burning 
oi lancinating subjective sensation of pain After seveial days this condition 
disappears, leaving an indurated area m the fat tissue This area from time 
to time IS subject to a recurrence of the same condition less intensified, until 
finally a distinct nodular tumor foimation of considerable resistance and 
consistence is left This nodule is sensitive to pressme, at times even to 
light palpation, and constitutes the basis of the disease, adiposis dolorosa 
Similar areas develop elsewhere through the fat tissue of the trunk and 
extremities, nevei affecting the face, the hands, or the feet With furthei 
development there may or may not be an excessive deposit of fat In the 
latter event the nodules may be seen distinctly elevated aboye the sui- 
lounding tissue, having somewhat the appearance of a multiple lipomatosis 
In diffuse cases the fat is deposited in large masses, localized to certain areas, 
such as^the abdomen, chest, thighs, etc , or massed m a general diffuse way 
over the entire trunk Examination shows indurated areas, sensitive to 
jialpation and pressure, scattered here and theie throughout the fat masses 
In the acute stage the swollen mass often leminds one of “calung bieast ” 
As the disease progresses to a full development, the aieas of acute swell- 
ing and tenderness become less fiequent, and finally disappear altogctlier 
Nodules m the fat remain as circumscribed masses, sensitive to pressure, and 
associated with diffuse pain of varying cliaractei described as neuialgic, 
iheiimatic, etc In some cases there is no history of the acute swollen areas, 
but, on examination, fully developed, painful, tender masses are present In 
some of the diffuse cases, folds of fat give a sensation lo the touch as of a 
mass of worms In some ill-defined cases, which ought not properly to bo 
classed mth this disease, the whole fat bssue is sensitive uithout the foima- 
tion of nodular aieas and mthout spontaneous pain 
Pam IS a very prominent sjmiptom present in all well-marked cases at 
some or other, and may precede the development of the fatty nodules 
It IS otten the only symptom complained of, and may be a sharp lancinating 
pain or a dull ache, and is often described by the patient as a burning pain 
it does not follow the course of the neives, and is often associated with 

roniumf tender fatty areas 

constitute the mam and the essential symptoms, a lather unde oroup of 

associated symptoms are frequently present The most common of these is 

Wl, to find a well-developed case of adiposis dolo- 

wiiich this symptom, in some grade, is missing It may be nothing 


rosa in 
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inoie than the nervous apathy and sluggishness of very fat people, but in 
the majoiity of cases is so marked as to be considered of pathological oiigm 
Psychic symptoms are not infrequent The most common of these is a 
querulous iriitability Mental apathy and psychic depression are most 
common in the asthenic cases Delusional states and dementia sometimes 
necessitate the incarceration of the patient in an asylum In Burr’s^ case 
the mental symptoms were largely due to a brain tumor The reflexes are 
diminished and sometimes lost, but may be increased 

In Dercum’s fiist case there were areas of anaesthesia and hyperaistliesia, 
and several cases showing sensory changes have since been leported Dis- 
turbance of the vasomotor system has been frequently noted Variations 





Multiple syraraetncal lipomatosis Hemiplegia 


m sweat secretion, cyanosis of the extremities, dermogiaphia, tiophic 
ulcers, and subcutaneous ecchymoses have been described 

Prognosis and Treatment — ^The piognosis as to life is good, but as 
to cure is bad In the majority of cases the disease is very refractory 
Thyroid gland m ascending doses has been of benefit, in a small number of 
cases, in i educing the pain and the fat tumors Aspirin and salicylates 
have been used with some benefit to relieve the pain and tenderness 
Massage, baths, diet, etc , have been of only temporary benefit The 
tenderness over the nerve trunk has a tendency to disappear as the disease 
advances 

' Journal of Nervous and Mental Disease, October, 1900, xx\ii. No 10, p 519 
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DISEASIS OE THE MUSCLES. 


CHAPTER XXIV 

MYOSITIS 

By WALTER R STEINER, M D 

Definition— Inflammation of the muscles The loluntary muscles are, 
<Tenerally, alone involved, although the heart muscle may become affected, 
especially in the variety Imoivn as polymyositis hemorrhagica 

Myositis has long been recognized as occurimg independently or m con- 
nection with certain diseases Its classification, however, presents con- 
siderable difloiculty, for our knowledge of this subject is as yet in a somewhat 
chaotic state Dujardin-Beaumetz and others have endeavored to divide 
myositis into the acute and chronic varieties, which would gieatly simplify 
matters But imfortunately, as Lorenz has pointed out, each vaiiety is 
subdivided mto acute, subacute, and chronic types, although the syphilitic 
and tuberculous forms have an especially chronic character At piesent, 
Lorenz’s division seems the most preferable, but we should remember, m 
using it, that this classification may be, aftei all, as Lepine suggests, only 
applicable for clinical convenience Cei tainly the recently reported atypical 
cases of Baer, Bevill, Mery, Terrien and G^neviier, Murrell, Sick and 
Gottstem bear out this idea It is possible that another decade may bung 
forth a more rational division, for Lorenz has recently reported a case of 
non-suppurative myositis m which a protozoon-hke body was found in the 
excised muscle Bacialh’s, Georgievski’s, and Bauer’s findings of bacteria 
m their cases (to be subsequently referred to) are also of interest in this 
connection The skin coccus, however, appears to have been the tmrm 
found m the first two cases, but the results of the microscopic examinations 
m Bauer’s and Lorenz’s patients suggest the possibility of placing all in- 
stances of the suppurative and non-suppurative myositides into one large 
group—the infectious myositides— as Ivadei* proposed m his monograph 
on Myosiiis, some eight years ago ° ^ 

We shall limit ourselves to the consideration of the primary myositides 
The examples of myositis found in pyaemia, ulcerative endocarditis, actino- 

» Mitth a d Gremgeb d Med u Chir , 1897, u, 617 
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mycosis, erysipelas, gonoirlioea, pneumonia, typhoid fever, and other infec- 
tious diseases lesult from secondary processes m these maladies, and are 
discussed under their appropriate headings In tuberculosis, the so-called 
primary or hiematpgenous foim is seen when the infection is earned to 
the muscles by the blood stream from a distant focus, and is not due to 
an extension from contiguous tissues The secondary form is much the 
more frequent here, as Zellei,' after a careful search, could only collect 
thiiteen typical cases of the former from the hteiatuie on this subject, and 
add two from his personal observations Two years later, Kaiser^ added six 
moie to this number 


PRIMARY SUPPURATIVE MYOSITIS 

Definition. — A single or multiple muscle inflammation, mostly acute, of 
bacterial origin, piesentmg clinically the picture of an acute infectious 
disease and generally ending m suppuration 

The first definite case of this disease was described by Foucault,® m 1869, 
under the term subacute suppurative myositis Some yeais passed before 
another example was observed by Nicaise'^ In 1887, Suaid,® m his thesis, 
collected 14 cases fiom the different published reports, while Brunon,® m 
his thesis m the same year, grouped 23 mstances under this heading Wal- 
thei,^ subsequently, found 19 cases, which he considered typical In 1898 
Loienz carefully examined the above lists and reduced the number to 11 
He also gathered together 7 moie cases, and gave a detailed account of one 
of his own Smce then, Miyake,® Abram,® and others have increased the 
number, as well as the twenty-five Japanese investigators, vhom Miyake 
names as having studied this disease in Japan, after Scriba’s initial vork 
there In consequence of then labors, Miyake states that there are about 
250 cases reported in Japan, but adds that some of them have been incor- 
rectly diagnosed Different names have been given to this malady besides 
the one mentioned Nicaise used the designation diffuse suppuratn e myo- 
sitis, while Hayem preferred the teim infectious myositis, which Scriba also 
adopted Walther used the vords idiopathic, acute, sujipurative muscle 
inflammation as moie correctly denoting the chaiacter of the affection 
Etiology. — Suard was the first to conjectui e that the real cause of this 
disease was of infectious origin, uhich Scuba'® and Brunon later proved 
by finding microoiganisms m the pus fiom the muscle abscesses The 
results of the bacteriological labors of these observers were described by 
them m subsequent communications, but Scriba’s work, appealing only in 
Japanese medical literature, has been pretty generally overlooked The 
lattei observed the Staphylococcus pyogenes aureus, while the former iound 
streptococci, staphylococci, and an undifferentiated bacillus, the streptococci 
piedominatmg Brunon consequently thought that the disease was not 

‘ Beifr z Llin Chir , 1903, vxxix, 633 

^ Arch f him Clnr , 1907, Ixxvii, 1033 ^ Bull de la Soc anal , 1869, 506 

Revue mens de Med et de Clnr , 1877, i, 51 
^ Contribution a V Etude de la Myosite aique suppime, Bordeaux, 1877 
“ Contribution a V Etude de la Myosite infectieuse primitive, Pans, 1887 
’ Dent Zeitschr f Clnr , 1887, xxv, 260 

® Mitth a d Grenzgeb d Med u Ghir , 1904, xin, 153 (Bibliograph}’-) 

® British Medieal Journal, 1904, n, 1341 See Miyake, op cit 
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due to a fixed variety of bacteria, but to any kind of pus-producing micro- 
oro-anism Other investigators, as Lorenz, Honsell, Kojima, and j^aki, 
and Ito and Sinnaka,^ have sought for bacteria in their cases, and have found, 
in every instance, the Staphylococcus pyogenes aureus Sato tivice ob- 
tained a mnxed culture of staphylococci, streptococci, and an encapsulated 
diplococcus, resembling the pneumococcus, ih another case, he cultivated 
staphylococci and streptococci Miyake has recently reported his results 
fiom a study of 33 cases, observed m one and three-quarters years expe- 
iience in private practice, at Tokustuma and in the hospital at Osaka, 
Japan Cultures weie taken m all but one, m which the muscle inflam- 
mation ended m resolution without suppuration In 2 of the remaining 
32 the cultures were negative, m 27 a pure culture of the Staphylococcus 
pyogenes aureus was obtained, in 2 there was a mixed cultuie of the above 
organism with the albus, and m one the streptococcus was alone seen By 
animal expeiimentation, Miyake showed that these organisms were all 
highly virulent, and produced by inoculation a disease similar to that 
observed m man In his paper he discusses the mteresting question as to 
why the affection is more frequent m Japan than elsewhere, and considers 
three possible factors (1) The climate and telluric conditions, (2) the 
racial characteristics, and (3) the nourishment (mentioned also by Ito and 
Sinnaka) He believes that the second and third factors play the more 
important parts 

' Various portals of entry for the bacteria may be seen, such as small 
infected wounds, furuncles, oi acne pustules, but, as Miyake states, they 
cannot be considered as the original foci of infection unless the bacteria 
they contain are similar to those found in the muscle abscesses Occa- 
sionally the mucous membranes, apparently, permit the infectious organisms 
to gam entrance into the body From these different foci they aie earned 
to the muscles by the blood stream, so the disease should be considered as a 
septicopyaimic infection, with the abscess formation limited to the muscles, 
and the only reported blood culture confirms this theory As muscles are 
very resistant to inflammation, the presence of a locus mtnoiis i esisteniioc 
IS assumed, and various predisposing factors have here been assigned 
Lyot, AValther, and others offer many suggestions, but none of them appear 
convineing, save trauma, and overexertion and hyperaemia of the muscles 
Lorenz vould separate traumatic myositis from the idiopathic foim we are 
considering, but in the latter a slight trauma may appear, so that it seems 
impossible to draw a sharp line of distinction between them Miyake has 
shown by careful animal experimentation that the above-mentioned three 
factors aie important predisposing causes He proved that if a muscle or 
some muscles were ovenvorked, some of their fibers might be torn apait 
and punctiform hemoirhages might occur, which would afford good culture 
media for the circulating bacteiia Brunon thought the muscles most used 
tluri^^^ affected, and five in Miyake’s senes seem to bear out 

Age — Age appears to have no i elation to its occurrence, although it was 
foimeriy though that the disease was more frequent m children In 

1 } ake s series, 18 were under and 14 were over twenty-five years of age 

■£M.TaU;i" SI K,x, 302 
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Sex — The sex bears no direct influence on this affection It is seen 
more commonly m men, as m them the predisposing causes of trauma and 
overexertion are more frequently observed In Miyake’s series, 21 were 
men and 12 were women In Ito and Smnaka’s list of 10 cases, 7 were 
men and 3 were women It is more common m the laboring classes 

Season — Some writers have thought the time of year, which has been 
vaiiously given, had something to do with the onset of this malady Tujiy,^ 
however, claims it is most frequent when the laboring classes work m the 
fields and are subjected to the predisposing causes of cold and fatigue 

Pathology. — ^Three varieties of suppuiative myositis have been recog- 
nized (1) With large solitary abscesses in the muscles, (2) with dissemi- 
nated abscesses m the muscles, and (3) with diffuse purulent infiltration 
m the muscles 

In primary suppurative myositis, most of the reported cases can be classed 
under the first heading The skin and underlying connective tissue, placed 
over the affected muscle or muscles, are generally normal m appearance 
The muscle itself is of a dark red to grayish red color, densely infiltrated ith 
serum and very fiiable The abscess, situated m the muscle, contains thick, 
greenish yelloAV pus, mixed with blood and tissue particles Its ^^alls are 
lined with gray or yellowish giay necrotic fibeis In the more severe cases, 
where the abscess has invaded the whole muscle, only a few shreds of 
muscle tissue may be seen hanging from the sarcolemma sheath (Chas- 
saignac’s case) Occasionally the muscle affected is described as pale, like 
the muscles of a fish, and exliibiting yellowish lines or streaks It may also 
be bluish red in color, depending upon the degree and duration of the 
inflammation 

Microscopically the findings have varied somewhat They are of a 
serous, seropurulent, and imrulent character Scriba declared that the 
interstitial tissue was not altered, but later observers have found it other- 
iMse Indeed, Sato went so far as to say that this myositis was propeily 
of an interstitial vaiiety, but Miyake states that his sections came from 
cases with metastatic muscle abscesses, and not fiom the cases of primary 
suppurative myositis hliyake examined the muscle tissue m 14 of his own 
33 cases and observed the interstitial tissue markedly inci eased m the puru- 
lent cases and infiltrated with mononuclear and polymorphonuclear cells 
Occasionally this tissue had completely replaced the muscle fibers 

The different investigators agree in the main on the muscle changes, but 
not upon the extent of the same For Miyake found most of the fibeis in 
his cases unaltered, while Scriba desciibed the majoiity of them he saw, m 
his personal observations, as swollen and showing a partial or entire loss 
of cross-striation At times irregular cross-striations were noted The 
sarcolemma sheath was much thickened and contained cells of varying sizes 
and shapes, while the perimysium was slightly infiltrated with small round 
cells Hyaline, granular, and fatty degeneration was not noted by Miyake 
Lorenz has described vacuohe degeneration About the abscess walls there 
is a marked round-cell infiltration, and the muscle fibers are here almost 
completely destroyed Farther out the fibeis are readily seen, but they are 
shrivelled and without cross-striation The muscle nuclei aie generally 
somewhat increased By the Gram stain, bacteiia are found in clumps in 


■ See Mij'aLe, oj) ail 
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the vicinity of the abscess wall, but are not seen m localities i\ here the 
inflammatory process is less pronounced Miyake believes the cases dmer, 
so that now the muscle changes predominate, while in other instances the 
interstitial changes are most noticeable In advanced cases there is an 
extensive amount of granulation tissue and a new formation or muscle 
fibers from the proliferated muscle nuclei 

Symptoms. — The onset is usually sudden, and most of those attacked 
have previously been m good health A chill, followed by high fevei, is 
generally the first symptom noted, but the patient may also complain of 
anorexia, general malaise, headache, profuse perspiration, and pains in 
the extremities The pain is at first ill-defined, and resembles somewhat 
that seen in rheumatism It soon becomes localized in the muscles, which 
aie veiy painful On examination, one finds here a tendei, indurated 
swelling, which conforms to the shape of the muscle ana is fieely movable 
Scriba describes the swelling as of a hard, board-like character If it 
involves the long muscles, it is spindle-shaped m appearance, but if the 
broad muscles are attacked, it is hemispherical The muscle itself is con- 
tracted, and active and passive movements are much limited on account of 
pain The skin over the affected muscle is hot, but generally not reddened 
There may be some oedema of the underlying tissues At times an extensive 
erythema oi ecchymosis is noted The induration may be limited to only 
a portion of the muscle, or even its whole extent may be involved Subse- 
quently, within four to ten days, the swelling becomes softer and gives signs 
of evident fluctuation In one case, however, this was delayed foi thirty- 
one days On incision, a muscle abscess is found and a thick, greenish 
yellow pus, slightly mixed with blood, is evacuated If the incision is long 
delayed or neglected, the pus may penetrate the muscle sheath and mfiltiate 
the surrounding tissues, leading to the formation of multiple abscesses m 
different parts of the body, and finally result m death (Scnba) Rarely the 
stage of induration ends in resolution 

One or many muscles may be attacked If multiple, it appears in two 
forms (1) The so-called typical foim, which is multiple from the onset, 
(2) the atypical form, which begins as an isolated focus of infection and 
later becomes multiple (Miyake) In Miyake’s series, one muscle only 
was involved in IS cases, two in 12 cases, three m 2 cases, and five m 1 
case Tomada^ has observed a case, however, in which eighteen muscles 
were affected, in fourteen of which suppuration occurred, yet the patient 
ultimately recovered Walther, Sato, Fujiy, and Miyake find the muscles 
of the lower extremity are the most fiequently implicated, those of the 
upper extremity being the next involved, but Brunon has observed the fol- 
lowing in the order of frequency Breast muscles, deltoid, triceps and 
biTOps humeri, lumbar muscles, biceps femoris, and gastrocnemius 

Recurrences may take place Turn cases have been reported m which 
this happened after an interval of three and four months The similarity 
betv een this disease and osteomyelitis, both clinically and bacteriologically 
has been especially considered by Walther and Miyake Brunon divides 
die cases into three types, viz (1) Malignant, resulting in death m a few 
da)s (2) acute, m which recovery may ensue, and (3) subacute, a very 
light form Some of his cases belong to other diseases, and a consideration 

’ See M13 ake, op at 
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of the typical instances of this affection thus far repoited, leads us to place 
them under o headings, the acute and subacute 

Diagnosis — If the disease is seen from its onset, this is generally relatn ely 
simple, pro^ ided the following two points be considered, hich Scriba first 
called particular attention to, as being diagnostic of this affection (1) The 
dense infiltration and sii ellmg of the muscle, (2) the painful condition of the 
affected muscle, which is kept firmly contracted, and causes the extremity, 
or part of the body implicated, to assume a aiious positions If, for instance, 
the biceps brachii is attacked the arm aviII be flexed, oi , if the rectus abdom- 
inis muscle be mi’^ohed the body w'lll be mchned foramid In each case 
the insertions of the muscles are more closely approximated, to lessen the 
pam Aihicli tension would mciease Occasionally osteomyelitis is simu- 
lated, especially m those cases m which the muscle sheaths of the implicated 
muscles have ruptured In the latter, the disease rarely imohes the sui- 
roundmg tissues, but is seen extending to other parts of the body bj' meta- 
static foci In doubtful cases, a ivide surgical incision, combined v ith an 
inspection and palpation of the abscess cavity with the finger, aa ill definitelj' 
cliff ei entiate the turn conditions Metastatic abscesses m pyiemia amII at 
times need to be distinguished from this malady In the former theie is 
usually no dense mfiltiation of the concerned muscle oi muscles, oi, if 
piesent, it is extiemely slight The local disturbances are also absent oi so 
tiiA lal that the patient does not detect them 
Prognosis — All uncomplicated cases liaAe a faAorable piognosis if seen 
early enough foi the requisite suigical tieatment In Mpake’s senes of 
33 cases theie Avas only one death, and this Avas from a complication Aftei 
the pus IS emptied from the muscle abscesses, the acute mflammatoiy 
symptoms subside very promptly, and complete healmg takes place m the 
affected muscles, aftei an interval of from one and a half to thiee months 
Rarely, the loss of muscle substance is leplaeed by scai tissue, which may 
cause seveie contiactures of the muscles In cases m which eaily surgical 
treatment has been neglected, if the pus penetrates the muscle sheath and 
forms metastatic foci in othei paits of the body, the prognosis becomes a eiy 
grave hlusele atrophy may follow the healmg of the abscesses, but theie 
IS generally no subsequent functional distuibance 
The complications to be dreaded are pyaemia and pneumonia Sato, 
Kurosawa, and Suzoki have reported cases m aaIucIi a metastatie lung 
abscess Avas the cause of death In Walther’s case death ensued m the 
ninth AAeek fiom an mtereurrent endomyocarditis 

Treatment — By the use of cold packs and other antiphlogistic means, the 
muscle induration may not undeigo suppuration, and absoiption may result 
If fluetuation does occur, an eaily bioad incision should be made and 
the pus thoroughly evacuated It should be lemembered that a pieAious 
negative exploratory puncture does not exelude the piesence of pus, aaIucIi 
may have been too thick to flow thiough the needle Fu-jiy and Honsell 
firmly oppose suigical procedures unless pus is surely piesent, but m case 
of doubt it IS bettei to eir on the side of caution and open the mduiated 
areas Aindely If, after the myositis has subsided, contiactuies of the 
affected muscles ensue, massage and various orthopedic measures should 
be employed 
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NON-SUPPURATIVE MYOSITIS 

DermatomyositiS — ^Definition — An acute, subacute, or chrome disease, 
of unknown origin, chaiacteiized generally by a gradual onset, with vague 
and indefinite prodromas, followed by oedema, dermatitis, and a multiple 

muscle inflammation „ 

The disease ivas unrecognized as a clmical entity until Ibbj', wlien 
Wagner,' of Leipsic, Unverricht,'* of the Polyclinic at Jena, and Hepp, oi 
Kussmaul's clinic at Strasburg, almost simultaneously reported cases 
Since then the numbei of cases published has lapidly multiplied In 1893 
Lewy leported three cases and collected tw’^enty more in the liteiatuie^ and 
tvo years later Koster added three moie to this number They were 
gathered, howei^er, without any discrimination, and, undei the caieful 
scrutiny of R Pfeiffer,' the number w'as reduced to eleven. The list m 1898 
vas increased to fifteen by Loienz Durmg the following years different 
types have been again included m this group, so that now about fifty cases 
are placed here In 1903 the ivriter, m a consideiation of this disease, 
excluded the doubtful histones and found twenty-eight typical instances ^ 
Three oi foui have since been leported ® 

Etiology ■ — Vie are much m the daik as to the cause of the disease, although 
lecent findings point more strongly to its infectious origin Hepp and 
otheis haxe previously emphasized this view, and the presence of a splenic 
tumoi, fever, and angina have seemed to support it From Senator’s time 
the following three theories have been advanced 

1 It is due to a specific microorganism (vegetable parasite) This view 
was gradually losing ground until recently, for bacteria have been frequently 
sought for in the inflammatory oedema and m the tissues, with negative 
results m every instance, save one (Bacialh’s case), and cases of this disease, 
reported as being due to certain bacteria, have been shown to belong to 
another class of muscle inflammations Bauer' and Georgiexski® have 
lepoited cases of the allied affection, polymyositis hemoirhagica, which 
were probably due to staphylococci obtained m pure cultures from the 
tissues In Bacialh’s case the Staphylococcus pyogenes alhiis was also found, 
but his findings as well as Georgievski’s can hardly be considered as con- 
clusive m view of the universal presence of the Staphylococcus pyogenes 
albus m the deep layers of the skin (Thayer®) 

2 It IS due to an animal parasite This idea was first advanced by 
Unverricht, who thought the parasite might belong to the giegarime In 


'‘Dent Archivf Ihn Med , 1886-1887, xi, 241 
' Mfmch med WocJi , 1887, xxxiv, 488 

Uw^lle7°lisV^ln 533 ^ T/wnagea, 1887, xvi, 203, and Zeitschr f 

* Ceniralbl f allg path Aaa( , 1896, vn, 81 
- Journal of Experimental Medicine, 1903, vi, 407 (Bibliography) 

Journal of (he American Medical Association, 1908, 1, 177 In this article Burlev 
^ 1 ^ 0 ? considers the recently reported examples of this malad/ 
clns) appear to be atT^ exception of one (which was also tuber- 

Dcutsch Aichiv f Ihn Med, 1899, Kii, 95 
“ Bolmtsch Gaz Botkina, 1900, xii, 696 
Boston Medical and Surgical Journal 1902, exh ii, 313 
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support of this theory, L Pfeiffer^ states that the muscle findings m this 
disease are similar to those seen in the muscles of horses and dogs infected 
with gregarime, and he adds that Virchow has mentioned cutaneous erup- 
tions in hogs that were similai to the changes in the skin occasionally found 
m dermatomyositis The only instance in which these parasites were 
found m man, before Lorenz’s case, was reported m 1891 by Klebs,^ who 
observed them in a case of muscle atrophy, where they were at first taken 
for muscle nuclei In 1904 Lorenz described and pictured a sporozoon-hke 
body he found in some cross-sections from the muscles of the forearm, 
excised from a typical case of dematomyositis of five months’ duration 
Unfoitunately the muscle was not examined in a fresh state Negative 
results have attended the careful seaich for parasites m seven other cases, 
in two of which L Pfeiffer also examined the sections This unsuccessful 
quest Pfeiffer would explain as due to the fact that the methods of pre- 
seiving the tissues and pieparing the specimens militate against a ready 
lecognition of the paiasite They may be present but be overlooked, or, 
as they can cause a muscle inflammation by their presence or their toxin, 
the muscles containing them may escape microscopic examination 
3 It IS due to a toxin This view was gn en prominence by Senator,® to 
whom it was suggested by his second case, v Inch began ith symptoms of 
gastro-intestinal iriitation after the patient had eaten stale crabs Kell’s 
case^ IS also somewhat similar, the symptoms appearing a few hours after 
the ingestion of fish No gastro-intestinal symptoms v ere here noted In 
addition to these, Boeck’s case has been put in this group, as the disease m as 
obsened after the energetic rubbing of copaiba balsam into the skin Boeck, 
however, does not considei this to have any etiological significance 

Koster® suggests that the symptoms may be due to a primary implication 
of the vascular system On this assumption, Lepine" has proposed the 
term angiomyositis It is interesting to note, in this connection, that 
RosenblatP has described a case lesembhng dermatomyositis, which showed 
thrombus formation in the vessels, degeneiative changes in the vessel walls, 
with fibrin and leukocytes in and about the vessel walls Cold and fatigue 
are said to play a very minor part, although occasionally they seem to be 
exciting causes 

Distnhiition — Cases have been reported in the United States and in a 
numbei of European countries 

Race — The Anglo-Germanic has furnished most of the instances, fol- 
lowed by the Latin and Scandinavian races The case which was lecently 
reported by the iVTiter is the only one yet observed in the negro 

Season — ^The time of year seems to have no connection with the disease 
In the WTiter’s collected series 10 Avere attacked in the winter, 5 in the 
spring, 8 in the summer, and 5 in the autumn 

Sex — The affection has been observed, according to this series, in 17 
males and 11 females Its distribution among the sexes is probably about 
equal 

* Die Protozoan ah KranUmtserreger, Jena, 1891, 2 Aufl , 208 
^Festschrift Rudolf Virchow zu seineni 71 Geburtstage, Berlin, 1891, 31 
^ Deut med Woch , 1893, xix, 933 

■* J oumal of the American Medical Association, 1896, xxa'i, 967 
® Deut Zextschr f Nervenh , 1898, xii, 150 

^ Revue de Med , 1901, xxi, 420 '' Zcihclir f him Med , 1897, xxni, 547 
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Pathology —Of the 17 fatal cases m this senes, autopsies have been per- 
formed in all but 7, and in 4 of these the excision of a piece of muscle was 
allowed We have, consequently, a fair amount of data on which to base 
our conclusions as to the changes With the exception of an enlarged and 
soft spleen, the pathological findings are limited to the muscles Any or 
all may be attacked It was early stated that the muscles of the eye, tongue, 
heart and diapliragm weie exempt, but later investigation has shown tie 

^ ^ ^1.1 / 0 ± •frknnenci flTTIPQ 



(Kell’s, and one of Lorenz’s and Oppenheim s cases, although no microscopic 
examination was made m Oppenheim’s case), and the diaphragm five times 
(Stiumpell’s, Koster’s, Senator’s second case, Wagner s second case, and 
Jano\Ysky’s and Wyscokowicz’s case) Batten^ states that ^ the masseters 
usually escape They weie implicated in Boeck s, Strumpell s, and Unver- 
rieht’s second case Recently Lorenz^ declares the implication of the 
heart has a deeper significance than was at first imagined The cases 
presenting this complication show a special tendency to relapses, although 
mild and abortive at first 

The skin covering the muscles is firm and hard and generally does not pit 
on pressure, although oedema is usually present, but may be slight On 
section the subcutaneous tissues present a firm, tense oedema, and are, 
as a rule, infiltrated with a yellowish, serous fluid Microscopically, the 
muscles exhibit extensive changes, as Unverricht has shown m an illustration 
of their gross appearance in his first case The muscles are swollen, pale 
red or pale yellow in color, oi may reveal, occasionally, yellowish gray oi 
diffuse reddish streaks Hepp considers the muscles to resemble those of 
a dog They are often strongly infiltrated with serum and quite moist 
In consistency they vary, being hard and firm, or soft and boggy They 
may be quite friable, as in Hepp’s case, m which the left rectus muscle was 
found ruptured at autopsy They are without lustre and of a dull, opaque 
appearance Hemorrhages may occasionally be seen in them Micro- 
scopically the changes are those of a parenchymatous and interstitial inflam- 
mation, and may vary in extent, being either focal oi diffuse Again, the 
different musele changes may be seen, occuirmg m one and the same fiber 
These aie frequently separated from one another by the existing oedema 
01 by mononuclear and polymorphonuclear leukocytes Small hemorrhages 
may also be seen between them The fibers are found m all stages of 
degeneration, they may be normal m size, oedematous or atrophied, coarsely 
or finely granular, hyaline or waxy, occasionally fatty The strue are 
normal, indistinct or invisible Longitudinal or cross-cleavage of the fibers 
has been found, and vacuoles have been described in four instances In 
many cases there is an increase in the number of muscle nuclei Typical 
interstitial foci of small round cells are found in the perivascular connective 
tissue and, to a lesser extent, between the muscles In the subacute and 
chronic cases the increase in connective tissue may be marked m both 
the perimysium externum and internum, and solitary muscle fibers in the 
process of degeneration may be surrounded on all sides by connective tissue 
in fave cases the bloodvessels n ere somewhat dilated and filled with blood 


‘ AUbutl’s S7js(em of Medicine, 1899, vii, 461 
Berl him Woch , 1906, xhii, 727, and Deut med Woch , 1906, xxxii, 777 
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Wagnei has described new muscle formation as taking place m some of 
the fibers that had undergone Ava\y degeneiation, while Senatoi has noted 
an abnormally large number of muscle spindles, two or thiee being found m 
each section In the case described by the writer a peculiar picture v^as 
found m sections from the gastrocnemius muscle, which was called a muscle 
anomal}^ As seen in cioss-section it consisted of a collection of muscle 
fibiillie cut transveisely and encircled by a band of fibiillfe, cut longitudi- 
nally Instead of one collection of fibiillre, thiee oi more bundles iveie at 
times thus smrounded, while the outer band was enclosed by the sai colemma 
sheath It has been desciibed in five other instances (Munzer*) Munzei 
thinks it has no pathological significance, as it has been found m ajijiaiently 
normal muscle, in vaiious diseases It may, howcvci, be the lesult of patho- 
logical changes m the muscles Besides the sections exhibiting the paien- 
chymatous and interstitial evidences of muscle inflammation, a peculiai 
blebbing of the sarcolemma sheaths was seen, which Hoen^ had preA lously 
desciibed m the muscles of a uvula 

Senator, Pfeiffei, and Lorenz considei the acute interstitial changes to be 
primary m this disease, and the degcneiativc muscle findings to occur chiefly 
in the second stage They base this view upon the reports of the different 
observers on the pathological processes here met with Illustrations of the 
microscopic changes aie given by Wagnei (m his second case), Jacoby, 
Strumpell, and Senator In seven of the autopsies, bronchopneumonia was 
found as a teiminal infection 

Symptoms — The disease generally attacks persons m the prime of life 
and in the best of health Fuckel’s case, hovever, was noted m a giil aftei 
an attack of measles, and both of Wagner’s cases had pulmonary tubeiculosis, 
the second patient having tuberculous ulcers of the intestines Senatoi ’s 
second case was a diabetic The onset is almost always gradual, but may 
be sudden, ivitli the prodromal symptoms of malaise, weakness, anoiexia, 
pains m the extremities, or headache These symptoms may be of several 
days’ to three weeks’ duration, or even longer, as in one case Occasionally 
they are absent 

Pazn — Vague pains are next complained of, as well as a stiffness or rigidity 
in the extremities and back These pains quickly take on a more definite 
character, become moie or less ciicumscribed, and aie localized in the 
muscles Different muscle groups aie then successively attacked, and 
eventually the whole skeleton musculature may be implicated Later in 
the disease the pains become more severe, and are not only sjiontaneous in 
oiigin, but also are caused by active and passive movements They aie 
described as drawing, tearing, or boring m natuie In the most se-s ere cases 
the patients he utterly helpless m bed, as if completely paralyzed The 
muscles involved are generally very painful on palpation, although the oedema 
does not cause them to be well defined Muscle contractuics have been 
observed m a few cases 

Fevei is soon noted It is usually of moderate intensity and intermittent 
or remittent m type It rarely exceeds 104°, but just before death may rise 
several degrees above this height 

(Edema — This appears with the fever and may implicate the whole body 
and extieimties, the latter presenting at times a most ungainly appeal ance 

* Virchow’s Archiv, 1905, Band cKxix, 591 
^ J ournal of Ezpenmental Medicine, 1S9S, iii, 549 
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It IS generally first seen on the face, especially above the eyelid^ 
cause the countenance to assume an immobile aspect, likened by Oppenheim 
to alabaster The swelling is, as a rule, always noted in the e\tiemiti^, 
bemo' apt to involve the proximal paits, e g , the shoulder, upper arm, 
elbow, thigh, or inguinal region It is not a symmetrical oedema, as the 
flexor or extensor surfaces are geneially alone invohed it also vaiics 
crieatly in chaiacter, as at one time it may pit on pressme, while at anotlicr 
a dense, hard infiltration of the skin is observed, the lattei being the moie 
usual After the skin inflammation is noticed, it becomes more intense, and 
may remain localized over the affected muscles oi spiead to suiiounding 
paits Usually its duiation is limited to the acute stage of the disease 
The iiTist- and ankle-]omts are geneially spared 

Deimahits —Tins is an eaily symptom, and vanes gieatly m character, 
being m different cases an erythema, a pseudo-erysipelas, an urticaria, a 
loseolci, an eczema, or an inflammation resembling erythema nodosum It 
maj spiead continuously or remain limited to the paits where it was first 
observed At times it occuis only latei in the disease Its location is apt 
to be over the diseased muscles It may disappear without leaving a trace 
behind oi a pigmentation may indicate its formei presence In two instances, 
a dermatitis ot a diffeient type followed the disappearance of the fiist eiup- 
tion 

Profuse 'poispi'iakon and an enlaiged spleen usually accompany the other 
signs and symptoms 

Netmits System — No disturbances of sensation are, as a rule, met with, 
and the neives aie not tender on palpation Hepp, however, lefers to pecu- 
liar ciamp-like pains in the later stages of the disease, of variable duration, 
and l¥agnei, Lewy, Lorenz, and Leube have noted pariesthesia during 
the couise of the malady, shown by the patient complaining of feelings of 
foimication Tins, with the ciamp-like pains, was especially marked in the 
Walter’s case, in which the patient complained of a sensation as if something 
was crawling down fiom the elboiis of each aim to the fingers, it was pai- 
ticularly noticeable at night The knee-jeiks and the electrical reactions 
aie usually either normal oi dinnnislied In the mild eases the Icnee-jeiks 
may be slightly increased, and, in the most severe instances, they may be 
totally abolished Oppenheim states that there is, generally, a quantitative 
dcci ease m the electrical excitability of the muscles, and Leu y got a partial 
icaction of degeneration m liis case 

Stomatitis and angina are at times seen, either early or late in the disease 
In Levy’s case and in four of Oppenheim’s, ulceration of the mucous mcm- 
biane was obsened On this account the latter investigator has coined the 
word deimatoraucosomyositis, to more rightly name this disease 

The extension of the affection to the muscles of respiration and deglutition 
li as formerly considered the rule, and Lowenfeld names this as one of the 
three cmdinal symptoms It well accounts foi the number of fatal cases 
reported due to suffocation or bronchopneumonia The urine is usually 
normal, but may contain albumin, and lij^ahne and granular casts may be 
found m the minary sediment The couise of the d.slase may be chSter- 
i/ed bi improvement and relapses m tlie subacute and chronic cases, m which 
atrophy ol the muscles may be observed The acute cases lasf fJom one 
oi tMo veeks to tiio montlis, the subacute, two to eight months and the 
cliiomc forms from a yeai and a lialf to tiio yeais (ilLiitini, Loren?) 
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Diagnosis — As a rule, no difficulty will be experienced in typical cases 
Diseases presenting somewhat similar symptoms are (1) Trichinosis, (2) 
neuromyositis, (3) primary suppurative myositis, and (4) syphilitic myositis 
In the first, the initial gastro-mtestmal disturbances and the discovery of 
trichime in the stools and excised muscles, m the second, the chain of nervous 
phenomena and the absence of a dermatitis, in the third, the presence of a 
focus of infection with the bacteriological report on the muscle examination , 
and in the fourth, the history of the patient and the objective findings, will 
generally sufficiently differentiate the affection It is also well to bear m 
mind that one of Oppenheim’s cases turned out, four years latei, to be a 
typical example of sclerodeima, while anothei in his senes was so diagnosed 
by the physician who first attended him 

Prognosis — As all the muscles m the body may be implicated, including 
those of respiration and deglutition, death may lesult from suffocation oi 
bronchopneumonia The early cases of this disease were almost invariably 
fatal, but some of those reported later have resulted in recovery Of the 
28 cases collected by the writei, 17 teimmated fatally, so the prognosis is 
alwaj's grave The outcome was fatal foi the two patients in both extremes 
of life 

Treatment — Tins should be chiefly directed to the relief of pain and to the 
keeping up of the patient’s nutrition Various analgesics have been tiled 
for the former object, and among them we may mention aspirin and the 
salicylates, but no particular drug has as yet been found to offer any especial 
advantage In severe cases, morphine has sometimes been necessaij'^, in 
ordei to quiet the pain Oppenheim employs hot air, the use of hot drinks 
and aspirin, while every second day he endeavors to cause the patient to 
perspire profusely At the onset, or later, he uses thermomassage, and sub- 
sequently massage, gymnastic exercises, and electrotlierapy 
Polymyositis Hemorrliagica — Definition — An acute, subacute, or 
chronic disease, of unknown origin, strongly resembling dermatomyositis, 
but differing fiom it chiefly m the presence of a greater or less amount of 
interstitialliemorrhage between the muscles and the occurrence of circulatory 
symptoms, caused by the implication of the cardiac muscle Tlie first 
example of this variety of myositis was observed by Veroffi m 1888 It 
was not placed in this group, however, until Lorenz gave this class of cases 
a separate clinical existence and collected five similar cases, one being a 
personal observation In 1902 Thayer again gathered together the pre- 
viously leported cases, which with his onn increased the number to ten 
Hnatek^ recently has added another to this list 
Etiology — This is quite obscure, but staphylococci weie found in two 
instances The second case (Georgievski’s), as elsewhere stated, is not 
conclusive “m view of the universal piesence of the Staphylococcus allnis 
in the deeper layers of the skin ” In two cases, cold and fatigue seemed 
to bear some relation to the onset of the disease, m another case, angina 
was the first sjnnptom, and the disease was thought to be a geneial infection 
following it In still another, there was some pieceding inflammation of the 
tissues of the neck 

Pathology — The findings vary from simple hemorrhages between un- 
changed muscle fibers to extensive muscle degenerations and new connective- 

* Archxv de med et de pharm mil , 1888, xi, 481 
^ Wien mod Presse, 1905, xlvi, 917 
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tissue formation Lorenz has divided the changes into the acute and chronic 
forms The first is characterized by intramuscular hemorrhages, wnicli 
cause destruction of the muscle fibers, as well as the many muscle degenera- 
tions described under dermatomyositis The second form is distinguished 
by the presence of connective tissue containing blood pigment and markedly 
atrophic fibers For a fuller discussion of the pathology of this disease, one 
is referred to the article on Dermatomyositis 

Symptoms — These described under dermatomyositis may be well used 
liere, although m potymyositis hemorrhagica the usual absence of pio- 
dromal symptoms, a more sudden onset, and the occurrence of less fever are 
seen Pam is, generally, the fiist symptom noted, it is definitely located 
in a small circumscribed area m the muscles, where, later, a nodular tumoi, 
tender on palpation, develops The extremities aie usually fiist attacked 
The condition is accompanied by more or less oedema, which varies greatly 
in its characteristics, for it may be as extensive as in dermatomyositis, but 
fiequently it is more circumscribed and of softer consistency Diffeient 
muscle groups are gradually attacked, and the whole skeleton musculatuie 
may be finally involved The skin may show a hemoirhagic or a measly 
eruption The former is revealed by the presence of violaceous and puipuiic 
spots, which, when fading, leave behind a yellowish green discoloration 
Pigmentation may eventually be noted Prinzing’s case^ exhibited well- 
marked muscle atrophy Circulatory s}mptoms have been described in 
evei y case save one, due to the implication of the cardiac muscle They are 
cardiac palpitation, tachycardia, aihythmia, and, more raiely, murmurs, 
all of which account for the cardiac weakness and collapse so frequently 
observed An enlarged spleen is an inconstant symptom as well as hemor- 
rhage, apart from that into the muscles and skin Bleeding from the in- 
testines has been described, and attacks of epistaxis, hsematuna, and profuse 
menstrual flow Nephritis is a frequent complication The disease is gener- 
ally of several months’ duration Fenogho’s patienF lived on for aiyear and 
a half, finally dying of pulmonary tuberculosis 

Diagnosis — The sudden onset, the moderate fever, the character tof the 
skin eruption, the cardiac involvement, and the musele findings .wall readily 
cause it to be distinguished from dermatomyositis or other seemino-ly similar 
aftections 

Prognosis Four out of the ten cases collected by Thayer recovered, so 
that the prognosis is about as grave as m the closely allied affection, dermato- 
myositis 

Treatment For treatment, one is referred to the article on Dermatomyo- 
sitis 


Neuromyositis This term has been applied in about ten instances to 
cases Mhicli present the signs and symptoms of a myositis associated with 
tiiose of neuntis There seems to be some uncertainty as to whether the 
disease exists perse or whether the co-existence of two diseases is heie 
bv seen in chronic alcoholics, and is then accompanied 

T 1 4 called attention to it in 1888, and subsequently 

Liphawsky^ made it the subject of his thesis uusequenuy 


■ mnc/i mcd Wocli , 1S90, xxxiii, 846 
Ihnsta dm Arch dal di khv vied , 1890, p 497 
= Deul mcd Woch , 1888, xiv, 449 
Aciiromyositis cl Ataxia Alcolwlica, Berlin, 1901 (BibliographjO 
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MYOSITIS WITH SPECIAL TERMINAL LESIONS 

Primary Myositis Fibrosa —Definition —A single or multiple inflam- 
mation of the muscles, mostly subacute or clnonic, ivliich geneially begins 
m the lowei extremities, and presents but slight constitutional symptoms 
Eventually the muscle tissue concerned is laigely oi -wholly leplaced by con- 
nective tissue, and quite pronounced muscle atiophy may be then obseived 
The fiist case ivas reported by Gies,^ in 1878, under the term myositis 
chronica, and since then about 12 additional instances have been obseived 
Moic iccently Batten^ has given it caieful consideiation, and in his papei 
details the full histoiy of a patient, ivitli the autopsy findings 
Etiology — ^Theie has been considerable discussion -whether this disease in 
its primary form is a definite entity Some liave claimed that it is only seen 
secondary to infectious oi iheumatic conditions, but theie seem to be good 
giounds foi consideiing its independent existence as established Kadei 
legaids the malady as an attenuated chionic foim of the same process, which, 
in its acute stage, causes myositis seiosa and puiulenta (^ e , piimaiy, non- 
suppurative myositis) Hachenbiuch^ lefeis to it as being analogous to 
the scleiotic forms of osteomyelitis, while Konig* advances the view that it 
IS a constitutional anomaly, by leason of which a tendency to the formation 
of connective tissue is seen This last theoiy, accoiding to Loienz, would 
explain the finding of new connective tissue in quite ficshly diseased muscles, 
and would account for the lack of sufficient etiological causes Cultuits 
from the tissues and search for microoiganisms in the sections theiefioin 
have been uniformly negative in then results 
Pathology — The changes in the muscles are seen in turn foims In the 
fiist the implicated muscles are swollen and present to view a tumoi-hke 
mass On palpation they aie fiim and haid The skin and undei lying 
tissues may be also involved, and then a dense oedema appears which does 
not pit on piessure A blown pigmentation of the skin has been at times 
observed In the other form, the muscle is changed into a dense, tendinous 
band On section the affected muscles giate undci the knife and leveal 
a hard, white suiface in the most involved areas, but m the less affected 
poitions show 1 eddish yellow spots, which lepiesent the lemains ot some 
of the muscle fibers Mici oscopioally there is a gieat increase in the inter- 
stitial tissue, whieh, in places, entirely replaces the muscle fibers In other 
portions the fibers are atiophied and show a granular or fatty degeneiation 
Their eross-striations have disappeared, but their longitudinal striations aie 
more evident A relative increase of tendinous tissue is at times seen 
Symptoms — The onset is usually slow and with slight symptoms Indeed, 
the disease may take from several months to ten years to develop Shaip 
pain IS fust complained of in the affected muscles, those of the lowei ex- 
tremity being usually the first implicated Only one muscle oi a single 
group of muscles are generally first attacked, although the beginning of the 
malady may be in several muscles The pain m the concerned muscles 
soon forces the patient to go to bed, and, subsequently, a rigidity of the 

* Deut Zeitschr f Chir , 1879, -vi, 161 

^ Trans Chn Soc Land , 1903-1904, xxxvu, 12 He gives an excellent description 
of the disease, with references to the reported cases 
^ Beitr z lihn Chvr , 1893, %, 73 * Lchrbuch d allg Chir , 1889, p 576 
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afrecteci limbs results and contiactures ensue, the fle\oi muscles being espe- 
cially pione to involvement There is no fever, and the pam usually 
IS only of slight duration The general condition of the patient is but little 
altered Finally the affection may implicate most of the voluntary muscles 
of the body The electrical excitability of the muscles is i educed, oi may, 
in extieme cases, be wholly wanting Disturbances of sensation have only 

larely been repoited ^ ^ , 

Diagnosis — Cases of this nature are veiy difficult to differentiate trom 
othci closely allied affections, foi some tumois, as osteosai comas, some 
forms of osteomyelitis, and a numbei of the varieties of non-su]3puiative 
myositis, simulate the malady very closely Loienz has well said a positive 
diagnosis is impossible without a histological examination The slight 
01 total absence of pam, when the affected muscle is palpated, is said to be 
chaiactcristic of myositis fibrosa, as well as the gradual hardening of the 
muscle implicated and the cessation of the spontaneous pains, which are 
fiist well felt by the patients 

Prognosis — ^The duration of the disease is long, but eventually a decided 
impiovement is usually noted Howevei, it is ever well to remembei that 
the affection may lemain stationaiy 

Treatment — Diugs are of no seivice, but massage and electricity aie of 
benefit m ameliorating the symptoms and hastening the subsidence of the 
disease By then use lecovery has been noted in the cases of Gies, Kieiss, 
and Janicke 

Progressive Myositis Ossificans —Definition —A progressive inflam- 
matory affection of the locomotoi sj'stem, of unknown origin, chaiacteri/ed 
by the gradual formation of bony masses m the fascia, muscles, aponeuroses, 
tendons, ligaments, and bones, with lesulting ankylosis of most ot the articu- 
lations 

The disease was first described by Freke^ in 1740, but it attracted little 
notice until Munchineyer’s paper^ appeared in 1869, m which he caiefully 
icpoited a case and made the malady a definite inoibid entity, adopting for 
it, at De Duscli’s suggestion, the designation progressive myositis ossificans 
He also collected 12 cases from the literature Since then other writeis have 
made constant additions to this list Gerber found 19 cases in 1875, Pmtei 
22 in 1884, IMaunz 33 in 1892, Pmeus m 1896 and Boks in 1897 found 38, 
m 1898 Roth 40, Matthes 42, Weill and Nissim, and Loienz 51 , De WitP 
78 in 1900 Most of these investigators have carelully excluded atypical 
cases riieie are at present about 100 reported instances of this malady, and 
each one has generally been regarded as a clinical cuiiosity Some of the 
patients have earned their livelihood by exhibiting themselves m museums 
medical schools and hospitals ’ 

Etiology -—In spite of the careful study devoted to this disease, its cause 
IS as yet unknown It is frequently described as of congenital origin, in 
the sense that it depends on some abenation of grow th, congenitally acquired 
Ihis aberration ol growth, some claim, comes from an ossifying predisposi- 
tion or diathesis, and persons possessing it may contract the affection from 
some exciting cause, such as cold, unsanifaiy surroundings, trauma (either 
slight Ol severe), oi single or many successive injuries It may occur from 

‘ Plnlosoplncal Tramachons, 1741. SIO 
Znhehr f Med , 1SG9, xxxiv , 9 

bncrican Journal of the Medical Sciences, 1900, exx, 295 (Bibliography) 
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no known factor Mays/ Ziegler, and other investigators, v lio think that 
the bone foimation is analogous to a new-growth, favor this view of ossi- 
fying predisposition or diathesis, first enunciated by Vnchow to explain the 
origin of multiple exostoses Nicholadoni,^ Eichorst,® Kleen,^ and others 
assert that it is a trophoneurosis and the changes are similai to those seen in 
piogiessive muscular atrophy and hypertrophy The process here, however, 
IS more extensive, and ossification finally results Stonham® considered the 
disease a rheumatic condition, allied to muscular rheumatism and rheumatoid 
aithritis, while Biennsohn® and others declare it to be a reveision to a lower 
type, due to atavistic influences, a view wliieli has little ground for support 
There are, at present, two mam theories The first one considers the piocess 
of bone formation to be of an inflammatory nature, while the second view 
regards the bony growth as representing a tumor formation Virchow and 
others, unable to decide this question, thought the piocess was on the border- 
land between an inflammation and a new-growth The piesent trend of 
opinion appears to be toward the second view, which has much clinically to 
support it Rolleston,^ howevei, adheres to the foimer theory, and thus 
tersely expi esses his opinion “ Myositis ossificans depends on (a) congenital 

weakness or want of resistance, and (b) a tendency to aberrant growth on 
the part of the mesoblast, as a result of diminished resistance the muscles 
are more susceptible to inflammation, while the tendency to aberrant grov th 
subsequently shows itself m the calcification and ossification of the inflamma- 
tory products ” Michelsohn® consideis this affection to rejiiesent a blood 
anomaly, due to chemical or bacteriological iriitants 
Age — The disease is generally first noted in young persons, as Loren/’s 
records well show, for out of 45 cases in which the age at onset is given, 
38 were affected before the fifteenth year, 11 of these showed the disease 
during the first year of life, 16 between the first and fifth yeais, and 11 
between the ages of five and fifteen Occasionally the patient does not 
fall a victim to the malady until later in life Roger’s patient was thirty- 
five years old when stricken It appears, from the recorded cases, to begin 
earlier m women than m men 

Sex — Males aie more frequently attacked than females Geiber gives 
the ratio as 4 to 1, while Rolleston says it is 5 to 1 In Weill and Nissim’s 
series of 50 cases, 38 were men and 12 were women To account for this, 
Pincus lays particular stress on obstetrical traumatism, and says the moie 
frequent injuries of boys at biith, due to then better development, explains 
the preponderance of the male cases 

Race — ^The Anglo-Germanic race has furnished most of the instances 
According to Weill and Nissim’s series, 20 cases came fiom Germany and 
19 from England The Latin and Scandinavian races contiibute a few 
instances, as Russian, Swedish, and French cases have been leported 
Pathology — In 1844 the first microscopic examination was made by 
Hawkins® of tissue excised from an implicated musele, and m 1857 the second 

^ Virchow’s Archiv, 1878, Ixxiv, 147 
2 Wiener med Blatter, 1878, i, 476, 503, 629, 576 
^ Virchow’s Archil, 1895, cxxxix, 193 

^ Dent Zeitschr f Chir , 1894, xxxix, 301 ^ Lancet, 1892, ii, 1485 

^ Berl Uin Woch , 1892, xxix, 1163 
’ Clinical Lectures, Philadelphia, 1904, p 131 
® Zeitschr f orthop Chir , 1903, xii, 424 
° London Medical Gazette, 1844, xxxiv, 273 
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case microscopically examined xvas imcstigatcd by MmkmMtsdi ‘ The 
disease, however, was confounded with othci .iffections, and it as not until 
1860 that Munchmeyer’s classic article appealed, m which he accurately 
described the process of bone formation in the muscl^ He recogni/ed three 
periods or stages -nhich have since been closely followed by other writers 
(1) Stage of embryonic mfiltiation, (2) stage of conncctu c-tissuc induration, 
and (3) stage of ossification 

In the fiist stage the skin and subcutaneous tissue may appear noimal, 
but the underlying affected muscle is much swollen and oedematous IMicro- 
scopically an extensive infiltration of the intramuscular and mtci muscular 
connective tissue is seen This mfiltiation consists in the foiination aiicl 
piohferation of an embryonic conncctu c tissue, and is esjiecially marked 
about the bloodi essels In the second stage the embi yonic conncctu c tissue 
becomes organized and foims adult connective tissue, which, at first, pro- 
liferates more and moic, but finally rctiacts and becomes a hard, fibrous 
swelling On section it has the appearance of a fibioma, presenting a hard, 
wdiite mass, m wdiich the remaining muscle fibers resemble red striations 
These fibers are more numcious at the periphery of the tumor where, 
microscopically, many of them ajipear normal On passing mw ard tow ard 
the centie of the hard, white mass, the fibers, when ]>rcseiit, seem ati opined 
or sw'ollen, and frequently their cross-striations are lost Falli, wa\>, 
and granular degenerations of the fibers haic also been dcsciibcd, and 
many of them are completely desfioyed Then sarcolemma nuclei ma^ be 
markedly increased and some may resemble giant cells The increased 
intermusculai conncctu c tissue is \cry rich in cells fiom the fusiform up to 
the large polymorphous type, which contains numerous kanokmctic figuies 
Other cells are also seen ivhicli resemble caitilagc cells, without (apsides, 
and later produce hyaline cartilage Toward the middle of these fibrous 
swellings, small angular spaces are obsened, in ivliich formafne cells lie, 
wdnch later represent osteoblasts and bone corpuscles The sjiaces arc tlic 
osteoid trabeculai When these become calcified, the parts enclosed b> the 
trabeculie become bone marrow, and true compact and spongy bone is 
formed, wdien ossification, seen in the third stage, ensues Tfew bone is 
also formed in the fascire, ligaments, tendons, and preaxisfnig bonas, in a 
manner similai to that lust outlined It is always of flic fibious, caitilam- 
nous, or periosteal type, and histologically and chemically resembles tiue 
bone By the fusion of seieral bony foci a larger mass is produced, and 
eventually a bony tumor, situated originally in a muscle, may extend bci ond 
the confines of the affected muscle and give no indication of its point of 
origin ‘ 

Friedbeig, who studied Wilkinson’s case carefullj, and Salmaiin" aie the 
only two investigators who are opposed to this sequence of histolo<Tical 
changes Ihey regard the disease as a piimaiy parenchymatous muscle 
inflammation, with a secondary participation of the intiamuscular and 
mterniuscular connective tissue It is proper to state that but one muscle 

® f sections therefrom were diffeiently 

nterpreted by Lexer when he had the opportunity to examine them, for he 
considered the connective tissue changes to be primary, 

^ Vtrchoiv’s Archiv, 1867, xli, 412 
Ucherdte Myositis ossificans progressiiu, Bcihn, 1S93 
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Symptoms — The disease may exist foi years before it is lecognized 
Many cases, indeed, have been diagnosed as “rheumatism,” and then true 
nature only revealed at the period of bone formation At times the onset 
may be so msidious that mflammatoiy appearances m the affected muscle, 
as well as pain, may be completely lacking In typical cases the signs of 
a myositis aie present, without any known exciting cause or after trauma, 
which may be very insignificant, a swelling is found m the muscle involved 
The swelling presents a film, doughy consistency Pam may be present, 
confined to the muscle attacked or radiating in character There is oedema 
of the overlying tissues, with some redness of the skin The temperatuie 
IS usually slightly elevated In the course of a few days, or longer, depending 
upon the intensity of the process and the extent of the lesion, these symptoms 
vanish, but the muscle does not return to its normal state It remains 
induiated, and finally' a hard, tumoi-hke mass results The disease may 
then become quite stationary for a variable peiiod of time Eventually, 
many of these masses form bony deposits, but some may remain as fibrous 
tumors, while others disappeai, causmg the muscles to undergo fibious 
degeneration In such muscles, Munchmeyei and others have described 
the occasional presence of fibrillary contractions hlore rarely, the muscle 
may be entiiely restored to its formei state bj^ the disappearance of the 
tumoi The process of bone formation occupies no fixed time, geneially 
it IS from two to eight months (the latter duiation being seen in Koht’s case) 
The bony change may be observed in the whole muscle or only in its fleshy 
poitions, or, exceptionally, the tendons alone may be concerned According 
to Munchmeyer, those muscles are spared whose two extremities are not 
inserted in the skeleton, but subsequent investigations have not borne out 
this statement The changes resulting m bone formation are usually pain- 
less, although, occasionally, spontaneous pains are complained of, especially 
at night 

The muscles of the back and neck are generally the first involved They 
were the first implicated in 21 out of 38 cases, v hile the muscles of the uppei 
and lower extremities and of the face were the first attacked m the other 
instances (Lorenz) The ossification of the cervical ligaments and the 
muscles of the neck causes the head to be bent foru'ard and the neck to be 
fixed In extreme cases the flexion is so marked that the chin touches the 
sternum The ossification of the ligaments, fascise, and muscles of the 
back varies very greatly The bony deposits, if involving only a muscle, 
may conform to its shape and feel, on palpation, like freely mo^ able, irregulai 
plates Very often the ossification has extended farther and the muscles 
are firmly attached to the skeleton Generally, bony foci may be recognized 
m many muscles of the back, with no regular arrangement, like the ramifica- 
tions of coral (Copping) or a geographical map of a mountainous legion 
(Biennsohn) hlmkewitsch describes the bony tumors of the back as 
resembling a stag’s antlers The vertebral column eventually becomes 
fixed, by the foimation of bridges of bone, and scoliosis may be observed 
In Pinter’s case, a left scoliosis was noted m the ceivical legion, a right 
scoliosis m the dorsal region, and a left scoliosis again m the lumbai legion 
The scoliosis vas so marked in one case that the left lover iib touched the 
iliac crest A kyphosis, either cervical or lumbar, is much more rarely seen 
The scapulas early become attached to eaeh other and to the thorax, while 
occasionally they are connected vith the ileum The mo^ements of both 
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arms consequently are much hunted If the pcctoials and latissimus dorsi 
are also involved, the arms arc rigidly fixed on the thoiax, which in some 

cases is described as a bony coat of mail 

Subsequently, fiom tiauma or no known cause, the disease progi esses, 
more muscles become implicated, and the coricsponding loiiits fixed ific 
above outlined tram of symptoms then ensues, except that fmer may not 
be present The upper extremities arc usually eailici attacked tfiaii the 
lovei, and a cicatricial shortening precedes the ossification, so that the limbs 
are held m a contracted position The aims aic generally fixed at the 
shoulder and, by the ossification of the biceps and anteiioi brachial, Hexed 
at the elbow The fixation of the iliofemoial aiticulations, as well as the 
ossification of the gluteal muscles, cause the hips also to be slightly flexed 
at the pelvis This postuie, with the foiward pro 3 cction of the head, dis- 
places the patients’ centre of graiity and gi\cs them a piccipitous gait, their 
knees being generally fixed m extension or slightly flexed The forearms, 
hands, legs, and feet are only rarely imohed If the low'ci intercostal or 
abdominal muscles aie implicated, the respiiation may be upper costal in 
type ^ • 

Finally, the temporals, masseters, and ptei^goids aie attacked, and the 
patient is unable to move his low'er law, wdiich may be somewhat atiophied 
at this period To OAcrcome the difficulty in feeding thus induced, teeth 
and a portion of the aheolar process of the lower jaw h.aie been rcnio\cd 
The mimicry facial muscles, the muscles of the eje, tongue, diajihragm, 
heart, perineum, genital apparatus, and sphincters are iinaffected The 
electrical excitability of the muscles ^a^lcs With the gahanic, the anodal 
closing contraction appeared befoie the kathodal closing contraction in 
two cases The response to the faradic has generally been described as 
normal or decreased Pinter got a reaction of degeneiation 

In wmmen wdio contract the disease the menses generally cease, oi, if 
they have not yet appeared, they aie frequently long delayed 

In addition to all these symptoms, the piesence of exostoses has been 
frequently described They are usually seen on the internal surface of the 
arm, the anterior aspect of the tibia, the uppei pait of the fibula, the ribs, 
or where the long bones approach the skin The fiontal bones and the 
phalanges of the fingers are also otliei sites where they ha^e been obseived 
They may subsequently disappeai In about 75 per cent of the cases 
reported a peculiar deformity of the great toes and thumbs has been noted, 
and occasionally the little fingeis also ha^e been invoked This was fiist 
described by Gerber, but Helfcrich^ later directed more particiilai attention 
to it The toes and thumbs are much shoitei than normal, due to the dw arf- 
ing of the metatarsal and metacarpal bones, and subsequent ankylosis of 
the mterphalangeal joints This gave the impression, befoie the intioduc- 
tion of a-rays, that one phalanx wms absent The great foes are, geneially, 
directed outward and frequently he under the second toes, giving rise to 
the deformity of hallux valgus The condition of the toes and thumbs is 
fu microdactylia It is interesting to note that it wxas observed in 

® patient, although he was not subject to this disease 
In Michelsohn s patient the deformity was seen in the toes at birth, but on 
the thumbs it was not detected until the seventh year Other malformations, 
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such as lack of some muscles, atrophy of the testicles and scrotum, have 
been noted m individual instances 

Diagnosis — No difficulty should be expeiienced in recognizing this condi- 
tion in advanced cases The age of the patient, the first localizations of 
the bony deposits, the ever piogiessmg character of the disease, and the 
presence of exostoses and microdactylia aie impoitant factois in establishing 
a diagnosis Multiple exostoses may sometimes be mistaken for it, but the 
location of these tumors at the diaphyses and epiphyses of the extiemities,* 
the arrest of their development past the age of twenty, their bony chaiacter 
.from the onset, and the fact that the muscles are never involved, except 
secondarily, should suffice for a proper differentiation The ]omt involve- 
ments seen m locomotoi ataxia should never be confused with this malady, 
although some muscles near the affected joints occasionally undergo extensive 
ossification In the disease xve are discussing the joints are never implicated 
Again, spondylitis deformans and the muscle dystrophies bear some relation 
to progressive myositis ossificans, but their proper differentiation should 
present no difficulty 

Prognosis — ^The disease is essentiallj' of chionic character, and relapses 
alternate xvith pauses m its progress At times there appears to be a cessa- 
tion of the symptoms for six, ten, or even twenty-three years (as m Koht’s 
case), but the malady is ever a progressive one, and the slightest cause may 
induce the formation of bony masses, such as the mere palpation of a muscle 
In one patient a relapse occurred in April foi five successive years without 
any known cause Eventually the patients become practically helpless 
and bedridden Bedsores and abscesses about the bony deposits may 
result, and death may ensue from pyiemia or some mtercurrent infection, 
such as tuberculosis, to xvhich the patients seem susceptible, or pneumonia 
Suffocation may intervene, due to the limitation of the costal breathing and 
the onset of oedema of the glottis 

Treatment — Medical treatment avails nothing, although various methods 
have been tried Hawkins and Gibney have used phosphoric and lactic 
acids to make the bony deposits soluble, but both had no success Hydro- 
chloric acid has been also suggested for the same purpose Mercury, 
potassium iodide, arsenic, and the salicylates have been employed, as veil 
as medicated baths and local iodine treatment Paget, Rolleston, and others 
have given thyroid extract to their patients, but without beneficial results, 
although Rolleston hoped “it would be useful, as the thyroid gland seems 
to have a special association with connective tissue, or xvith the mesoblast,” 
and he considered this affection a mesoblastic aberration Haxvkms, 
Gibney, and others had recourse to surgical measures, and some of the bony 
tumors have been removed The result, hovever, has been most unsatis- 
factory, as there has been a recurrence at the site of removal m almost every 
instance Still, m necessary cases, as when the lower jaw is fixed, operative 
measures are justifiable The most important point as regards the treatment 
of the disease is prophylaxis By exercising precautions against tiauma and 
cold, in the care of the patient, the affection can frequently be prevented 
from spreading Occasionally, even these measures will not check the 
progress of this malady 



CHAPTER XXV 

THO]\ISEN’S DISEASE MYOTONIA CONGENITA 

By WALTER R STEINER, M D 

THOMSEN’S DISEASE 

Definition — An affection charactci ized by tonic muscular cramjis at tlie 

beginning of voluntary mo^elnents 

The disease ^^as named after a Danish plnsician, J Thomsen, of Ivap- 
peln, in Silesia, who was a sufferer from it, and m an hose family it had 
existed for five generations Its subjeetnc symptoms an ere well dcsciibed 
by him m 1876, m a papei entitled, at Baitel’s suggestion, to whom he sub- 
mitted the manuscript, “Tonic Cramps in the Voluntary hlusclcs in Con- 
sequence of an Inherited Psychical Disposition Previously it had been 
obserA'ed, m all probability, by Charles Bell' m 1832, BencdikP m 1864, 
and von Leyden'* in 1866, but Bell’s and Beiiedikt’s aecoimts arc so fiag- 
mentary that Guttman** rightly assigns the ciedit of the first accurate de- 
scription of this malady to a on Leyden Many AATiteis liaAc subscqucntlA 
made important contributions to our knoAvledge of this subicct Strumpel® 
first named it myotonia congenita, later, Weichmann’ added the Avoid 
intermittent to this designation, and Susskand® the phrase “m eunte motu ’’ 
WestphaP W'ould prefei to call it aftei Thomsen Since Erb*® collected 28 
cases in 1886, the number has rapidly multiplied, for three years later he 
found 46 reported instances,** and nine yeais subsequently Niedcndaip 
noted 58 More recently (1904), Hans Koch*® h.is increased the list to 
102 Some of these patients liaA'e been many times lepoited, as Jensen, the 
shoemaker, whom eleven observers have investigated 
Etiology . — Heredity is an important factoi , for the disease may be directly 
transferred from the patient to the offspring, or merely the disposition to 
the malady may be transmitted It may also be seen in the collateial 
branches of the family, or occur in seveial membeis of the same f.imily, 
Avithout direct heredity In 1890 Hei shill*® stated that theie AA'cie fifteen 

' Arch f Psychiai , 1875, vi, 706 

® The Nervous Systeyn of the Human Body, third edition, 1836, 436 
N erven Pathologie und Bleclrothera'pie, first edition, 1864, i, 136 
Klinih der RuchenmarLs Krankheilen, 1874, i, 128 
Deul med Woch , 1892, xvin, 261 
“ Berl khn Woch , 1881, xvm, 119 
Ueber Myotonia intermiitens congenita, Breslau, 1883 
Zeitschr f khn Med , 1894, xxv, 91 
° Berl khn Woch , 1883, xx, 153 
“ Die Thomsen’ sche Krankheit, Leipzic, 1886 
^’ Archivf khn Med, 1889, xlv, 524 
Ueber Thomsen’ sche Krankheit, Leipzic, 1904 
British Medical Journal, 1890, i, 242 (Bibliography) 
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families reported m winch the disease thus existed Bernhardt thinks that 
the marriage of blood relations maj be of some etiological moment, as two 
members of the same family (a brother and a sister), whose parents and 
grandparents were eousms, came to him with the disease 

Occasionally, without heredity or family taint, the disease comes on in 
childhood, and has been found associated with a flight, a fall, or a dog-bite 
These factors are probably not the cause, howevei, and we may conceive 
of the malady as being ovei looked, on account of the mildness of the symp- 
toms, until the above-mentioned accidents first attracted particular attention 
to the child Until then no physician may have been called Apart from 
these, other cases exist m which the sj'mptoms have not appeared until later 
m life In some instances, as m Thomsen’s family, there is a marked 
neurotic family history, but Hale White’ does not consider this to have 
much bearing on the etiology of the affection, and adds that the patient 
himself IS rarely of neurotic habit 

Age — ^The disease generally comes undei observation when the patients 
are about twenty years of age, but cases aie not raie at puberty If the 
symptoms develop m young children, they usually pass unnoted until puberty 
IS reached Then, for the first time, an awkwaidness m different movements 
and an inability to take part m the games of their comrades is observed 
Sometimes they find they cannot get up quickly from the school bench 
when called upon to lecite, or a soldier’s career may fiist reveal the con- 
dition by the clumsiness and awkwardness with which the different move- 
ments are executed In fact, m some instances m which this malady has 
been undiagnosed, such a careei has caused much suffeiing, as these move- 
ments have been explained as due to simulation and extieme clumsiness 
Angell’s case was that of a Geiman soldier, who deserted from the army on 
account of the cruel punishments gnen for his marked awkwaidness in 
executing the manual of arms This patient’s bi other, also m the German 
army and likewise afflicted with Thomsen’s disease, was fiequently simi- 
larly punished, until, unable to stand the constant penalties and disgrace, 
he committed suicide ^ It was Thomsen who first pointed out the impor- 
tance of this disease from a military standpoint, his son having fiequently 
endured much m his army experience When a diagnosis has been made 
m infancy, as m Friis’ case, a difficulty m sucking, an immobility of the 
countenance after weeping, an awkwardness in bodily movements, oi a 
panting respiration may be observed 

Se% — Males are much more frequently attacked than females In 
Niedendarp’s list of 58 cases, 52 were men, while onlv 6 were women In 
Hans Koch’s list of 102 instances, this inequality was likewise veiy appaient, 
as 91 were men, but only 11 women Of the 91 men, 11 had been soldiers 
Race — Cases have been reported m Germany, hhance, Italy, Russia, 
Sweden, England, and m the United States It appears to be moie common 
in Germany and Scandinavia than elsewheie 

Pathology — The material for the study of this disease has come mostly 
from muscles excised during life, as but one autopsy has been performed 
This autopsy was reported by D6]erine and Sotta^ m 1895 The patient 
succumbed to an attack of acute nephritis with uriemic symptoms During 

’ Allbutt’s System of Medicine, 1899, vi, 467 
’‘Journal of Nervous and Menial Disease, 1891, xviu, 807 
Rev de Med , 1895, xv, 241 
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the year pnoi to his death he was attacked by a chronic, exfoliative derma- 
titis,^ but othei wise had been in good health The cential and peiipheral 
nervous systems aie said to have been noimal, but the ceiebium and ccie- 
bellum weie not inicioseopically examined There was a marked serous 
infiltiation of the entire body, hydrothoiax, hydropeiicardium, and cedema 
of the lungs, besides the special muscle changes In the carliei cases, 
before Ero s monograph was published, the examinations of the muscles 
were negative, although they were investigated m five instances In Ibbb 
Erb’s woik appeared, in which he detailed the complete histones or two 
patients, with protocols on the examinations of the poitions of muscles 
taken from each of them He also gave a report on some muscle sections 
which were from a man who had died soon after an operation foi caicinoina 
of the intestines These sections showed pictuics so similar to those seen iii 
his two patients that he investigated the man’s past history, and found him 
to have been another example of Thomsen’s disease 
In Erb’s personal cases the marked hypertrophy of the muscles aftected 
was very noticeable while the skin mer them seemed normal On palpation 
the muscles possessed a ccitain elasticity and appeared to be in a somcuhat 
contracted state Some of them even levealed a board-hke hardness 
When called into action they felt much firmer than a noimal muscle would 
feel under the same circumstances Tlicir coloi on section offered nothing 
distinctive Erb claimed he could distinguish with the naked eye the 
solitary muscle fibers Microscopically', the stained specimens exhibited 
changes most marked in the muscle fibeis, although the connective tissue 
w'as also somew'hat implicated The fibers, individually , show cd considerable 
hypertrophy, some of them being twice and e\en foui times the diameter of 
normal fibeis In fact, 70 to 75 per cent of all the muscles measured fiom 
60 to 140/1 in comparison watli the noimal measurements of fiom 20 to 65/i 
The largest fiber had a diameter of 195/z On cross-section the bundles of 
fibrillaj did not retain then normal polygonal form, but were much rounder 
than usual, with blunt edges, some being even almost ciicular m shape 
The appearance of the fibers w'as also more homogeneous than noimal, as 
there was an evident loss of cross-sti ration Longitudinal sections showed 
the fibers to lack then normal parallelism, foi they were curved and bent m 
all directions, and provided wath sw'ollen, ii regular borders The cioss- 
stiiations appeared finer and more delicate than usual, wdiile occasionally 
they w'ere wanting and pronounced longitudinal stnations were noted, or 
the fibers presented a very homogeneous aspect In one of his cases, vacu- 
oles were present but they were not of very frequent occurrence They 
were of varying sizes, sharply marked off from the muscle fiber containino' 
them, and generally soniewdiat eccentrically placed In shape, they w'ere 
inclined to be ovoid They contained a finely granular, homogeneous mass 
as their contents, or a mass appearing as a membrane or coagulum provided 
with smaller vacuoles Apart from tliese abnormalities, the increase in the 
number of nuclei was even more striking On cross-section they w'eie apt 
to be located next the sarcolemma sheath, and averaged 6 5 nuclei to each 
fiber, in a calculation of 100 fibers, while a similar calculation for 100 normal 
fibers gave only 1 8 for one specimen and 1 67 for another At times the 
nuclei w'eie found m the centre of the fiber, singly or in clumps They w'ere 
not so regular or sharply outlined as normal, and seemed larger and plifmper 
In longitudinal sections they presented long rows of six to twelve to twenty 
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in number, and were generally arranged along the border of the fiber, in 
lines parallel to the fiber’s direction The connective tissue also showed a 
moderate increase, but was not to be likened to any inflammatory or degen- 
erative connective-tissue growth 

T ins picture was subsequently confirmed by various observers, although 
certain variations and new peculiarities were noted by many of them The 
muscle hypei trophy was seen by all, but no measurements of the enlarged 
fibeis have exceeded those given by Erb for the widest he observed The 
widest fiber noted by Martins and Hansemann measmed 144/i, while 
Dejerine and Sotta and Wersiloff leport those of ISO/i and 170/i, respec- 
tively Dejerme and Sotta thought the hypertrophy was of purely func- 
tional origm, while Schiefferdecker and Schultze^ suggested that it increased 
with age These last two investigators have estimated by more aceurate 
measurements the breadths of the fibers, and give the following as then 
results 1 25 per cent , 20 to 40/1, 13 75 per cent , 40 to 60/i, 34 25 per 
cent , 60 to 80/x, 39 per cent , 80 to lOO/i, and 1 5 per cent , 100 to 120/x 
In addition to the hypertrophy, D6]eiine and Sotta, Jacoby,^ Joseph Koch,® 
and otheis describe pronounced degenerative changes m the muscles In 
Dejerme and Sotta’s case, two kinds of muscle changes were noticed, the 
one affecting the specific tissue of the fiber and the other the indifferent 
protoplasm, causing the fibers to be more homogeneous and to show the 
Cohnheim fields more distinctly In latei stages theie vas a splitting of 
the fibers and a dissociation of the sarcous elements, which lay in a cloudy, 
amorphous heap in dilated sarcolemma sheaths Finally, the resulting 
loss of muscle tissue was evinced by vacuoles and empty sarcolemma sheaths 
A few examples of solitary atrophy of the muscle fibers were found, and 
some striated muscle masses were detected without then encircling sheaths 
The nuclei Avere frequently very iiregulaily situated Their case is also of 
interest, as the findings varied in the different muscles examined, being 
most markedly expressed in the diaphragm muscles and least so in the tongue 
They claimed they could trace the progress of the disease m the muscles, 
and described the first stage as mainly affecting the nuclei, ivhich were 
greatly increased, and were almost as numerous as they ivere m other impli- 
cated muscles of the body, although the fibers here were not markedly 
hypertrophied All these variations from the normal fiber these authors 
consider not as the cause but rather as the result of the disease They 
also legard the degree of alteiations present as somewhat proportional to 
the severity of the symptoms 

In Jacoby’s second paper, published nine years after the first, his views 
are considerably modified The hypertrophy is there regarded as due to 
the abnormal contractility of the muscle after its excision If this is pie- 
vented by proper fixing, immediately after excision, the sections, subse- 
quently cut, approximate closely to normal One of his muscle sections 
slipped from its fastenings and confirmed his theory by shoving pictures 
similar to those previously noticed in Thomsen’s disease Consequently, 
he regards the alterations he saw as due to “serous mfiltiation of the con- 
nective tissue and to secondaiy changes m the parenchyma, thereby nutri- 

‘ Deut Zeitschr f Nervenh , 1903, xxxv, 1 

^ Journal of Nervous and Mental Disease, 1887, xiv, 129 

^ Virchoiv’s Archiv, 1901, clxiii, 380 
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lionally produced Tins accords rvith Bottigei’s criticism of Ddjferine and 
Sotta’s"^ interpretation of their muscle findings, for Bottiger claimed the 
oedema might entiiely account foi the muscle changes Ivoch observed 
deo'cnerative processes, associated u ith those of a regenerative nature into 
the interfibrillary spaces, wlieie long rows of nuclei were situated, he noted 
an ingrowth of capillaries fiom the perimysium intermm bmally, a 
sheath would be formed to enclose a new fiber thus cut off In this ^ay 
two, three, or even foiu fibeis could be foiiued fioni a single one The 
degenerative changes resulted in the formation of vacuoles and empty sar- 
colemma sheaths, and, foi the production of the lattei, nuclear prohfeiation 
was an important factor In the sai colemma nuclei he found eiidences 
of an active prohferatne process by direct division A marked inciease m 
the number of nuclei has generally been noted, and some hare detected 
hypertrophy of the individual nuclei, the increase m size being m breadth 
and not in length A moderate increase in the connective tissue has not 
been as constantly found 

The work of Schiefterdecker and Schultze is of special interest, for, in 
addition to the muscle hypertrophy preMously mentioned, thcA found 
granulations m the sai coplasni, which they interpreted as an indication of 
a specific disease there They also noted an increase m the number of 
nuclei, which sometimes appeared m very extensn e row s, but no degeneratn e 
processes were desciibed in any of the fibeis oi any increase m the fibers’ 
number, such as ICoch reported The granulations weie onk noticed in 
those sections of muscle which had been haukned in a solution containing 
magnesium and sodium sulphate, with sodium chloride and 5 pei cent 
formalin (lore’s solution) The^ consisted of small granules, generally 
circular m shape, and dark black, daik browm, or blackish brown in color, 
with at times a very glistening appearance The sai coplasm was more oi 
less markedly infiltrated with them, and consequently some fibers appeared 
quite dark on account of the many gianules picsent, but others w’ould reveal 
the existence of only one or tw o They had no definite location, and the 
size of the fiber boie no relation to the number of gianules present Almost 
every fiber, how'ever, contained some of them at one point m its course 
They were not found in the connective tissue or m the muscle sections placed 
in other hardening agents In the portions of the muscle kept for a longer 
time in alcohol the granules appealed smaller, and could now’^ be seen 
infiltrating the tissue everywhere Schultze thought the substance might 
be considered as the precipitate of a solution wdiich had pretty thoroiio'hly 
penetrated the muscle fibers The nuclear changes to him seemed to be 
primary, and thus to confirm D6jferme and Sotta’s theory They also 
seemed proportional to the muscle hypeitiophy, w'liich did not appear to 
be functional m origin The fibnllie also exhibited a peculiar change a 
thickening, especiallj at their cross-stiiations, due possibly to some nutritional 
disturbance It was first noted at the peripheiy of the fibiillie. and travelled 
irom there inward 

Concerning the pathogenesis of the disease much has been WTitten but it 
IS nevertheless still wi apt m obscuntj (1) The psychopathic theory was 

.t advanced by Thomsen m view' of the pecuhai mental states, such as 
melancholia and hypochondiia, frequently found associated The theory 

‘ Journal of Nervous and Menial Disease, 1898, vxv, 508 
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m number, and were generally arranged along the border of the fiber, in 
lines parallel to the fiber’s direction The connective tissue also showed a 
moderate increase, but was not to be likened to any infiammatory or degen- 
erative connective-tissue growth 

This picture was subsequently confirmed by various observers, although 
certain variations and new peculiarities were noted by many of them The 
muscle hypei trophy was seen by all, but no measurements of the enlarged 
fibers have eveeeded those given by Erb for the widest he observed The 
videst fiber noted by Martins and Hansemann measured 144/i, while 
Dejeiine and Sotta and Wersiloff report those of 180/x and 170/jl, respec- 
tively Dejerme and Sotta thought the hypertrophy was of purely func- 
tional origin, while Schiefferdecker and Schultze^ suggested that it increased 
with age These last two investigators have estimated by more aecurate 
measurements the breadths of the fibeis, and give the following as their 
results 1 25 per cent , 20 to 40/i, 13 75 per cent , 40 to GOfi, 34 25 per 
eent , 60 to 80/jl, 39 per cent , 80 to lOO/i, and 1 5 per cent , 100 to 120/i 
In addition to tbe hypertrophy, Dejeime and Sotta, Jacoby,^ Joseph Koch,® 
and otheis describe pronounced degenerative changes in tlie museles In 
Dejerme and Sotta’s case, two kinds of muscle changes were notieed, the 
one affecting the specific tissue of the fiber and the othei the indifferent 
protoplasm, causing the fibers to be more homogeneous and to show the 
Cohnheim fields more distinctly In later stages there was a splitting of 
the fibers and a dissociation of the saicous elements, which lay in a cloudy, 
amorphous heap m dilated sarcolemma sheaths Finally, the resulting 
loss of muscle tissue was evinced by vacuoles and empty sai colemma sheaths 
A few examples of solitaiy atiophy of the muscle fibers were found, and 
some striated muscle masses were detected without their encircling sheaths 
The nuclei were frequently very irregulaily situated Their case is also of 
interest, as the findings varied m the different muscles examined, being 
most markedly expressed m the diaphragm muscles and least so m the tongue 
They claimed they could trace the progress of the disease m the muscles, 
and described the first stage as mainly affecting the nuclei, which were 
greatly increased, and were almost as numerous as they were in other impli- 
cated muscles of the body, although the fibers here were not markedly 
hypertrophied All these variations fiom the normal fiber these authors 
consider not as the cause but rather as the result of the disease They 
also legard the degree of alterations present as somewhat proportional to 
the severity of the symptoms 

In Jacoby’s second papei, published nine years after the first, his views 
are considerably modified The hypertrophy is there regarded as due to 
the abnormal contractility of the muscle after its excision If this is pie- 
vented by proper fixing, immediately aftei excision, the sections, subse- 
quently cut, approximate closely to normal One of Ins musele sections 
slipped from its fastenings and confirmed his theory by shoving pictures 
similar to those pre\iously noticed in Thomsen’s disease Consequently, 
he regards the alterations he saw as due to “serous infiltration of the con- 
neetne tissue and to secondary changes in the parenchyma, thereby nutri- 

^ Dent Zeitschr f Nervenh , 1903, xxxxy 1 
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tionallv produced This accoids ilh Bottigci’s ci iticism of D 6 j&rine and 
Sotta’s interpretation of then muscle findings, for Bottigcr claimed ic 
oedema might entiiely account for the muscle cliangcs Ivoch obsencd 
degeneiative processes, associated m ith those of a rcgcncratn c nature In o 
the inteifibiillaiy spaces, mIicic long ions of nuclei wcic situated, he noted 
an ingrowth of capiUaiies fiom the peiiinjsiuin intermnn hmally, a 
sheath would be formed to enclose a nen fiber thus cut oft. In tins aj 
two, thiee, or eien foui fibers could be foiincd from a single one ilie 
degenerative changes resulted in the foiination of lacuoles and einpty sar- 
colemma sheaths, and, foi the pioduction of the lattoi, nuclcai jirolifciation 
nas an important factoi In the saicolemmii nuclei he found eMdeiucs 
of an active prohteiatue process by direct diMsion A inaikcd increase in 
the number of nuclei bus genciiilly been noted, jiud sonic hiiic detected 
hypertrophy of the individual nuclei, the mcicasc in si/e being in breadth 
and not m length A moderate increase in the conncctnc tissue lias not 
been as constantly found 

The work of Schicfterdcckci and Scliultze is of special interest, foi, in 
addition to the muscle hyiicitiopln pre\iousl\ mcntionctl, tliei found 
granulations in the saicoplasin, 111)1011 tlic> intciprctcd as an indication of 
a specific disease there They also noted an increase m the iiumbei of 
nuclei, which sometimes appeal cd m i cry cxtcnsii e roii s, but no dcgcncratii o 
processes were desciibcd in an^ of the hbcis oi anj increase in the fibers’ 
number, such as Koch repoitcd The gi.inul.itions iiore onh noticed in 
those sections of muscle i\ Inch liad been haidoned m a solution containing 
magnesium and sodium suljiliatc, with sodium chloride and o ])ci cent 
formalin (lore’s solution) Thc\ consisted of small ginniilos, geiieralb 
circular in shape, and dark black, daik bioisn, oi blackish bronn in color, 
with at times a very glistening appeal ance The sarcojdasm Mas more oi 
less maikedly infiltrated with them, and conserpientlv some fibers .ijipeared 
quite dark on account of the many giamilcs piescnt, but others would reveal 
the existence of only one or two They had no definite location, and the 
size of the fiber boie no lelation to the luimbei of giamiles picsent Almost 
every fiber, howwer, contained some of them .it one point in its course 
They were not found in the connective tissue or in the muscle sections jilnccd 
in other haidemng agents In the poitions of the muscle kept foi a longer 
time m alcohol the granules appealed sm.illei, and could now' be seen 
infiltiatmg the tissue cveiywdicic Schult/c thought the substance mmlit 
be considered as the precipitate of a solution winch had pretty thoroiio'Tilv 
penetrated the muscle fibers The nuclear changes to him seemed to be 
primary, and thus to confirm D 6 jtlrinc and Sotta’s theoiv Tliey also 
seemed proportional to the muscle hypcitiophy, which did not appeal to 
be functional in origin The fibrillae .dso exhibited a peculiar chanfre, a 
thickening, especially at then cioss-striations, due possibly to some miti itTonal 
disturbance It was first noted at the periphery of the hbi illaj, and ti avelled 
from there inward 

Concerning the pathogenesis of the disease much has been woitten, but it 
IS neveitheless stdlivrapt m obscmity ( 1 ) Tlic ps>chopathic tlieoiy w.is 
first advanced by Thomsen, m view of the peculiar mcnt.il states siicii as 
melancholia and hypochondria, fiequently loiind .issociatcd The theory 

* Journal of Nervous and Menial Disease, 189S, vxv, 50S 
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found at first many adherents, but it has little clinically to suppoit it, and 
IS now pretty generally abandoned (2) The neuropathic view attributes 
the disease to some disturbance of the central nervous system, possibly 
some functional change in the cord Jacoby, at first in favor of the third 
theory, has returned to this view, and considers “the disease is due to an 
embryonal developmental disorder of the nerve cells, consisting m the more 
or less diminished lesistance of these cells to the influence of certain toxic 
processes, and that these intoxications then aie, in such predisposed indi- 
viduals, the direct producers of the disease ” Siehgmuller, Peters, Rieder, 
Westphal, Mane, and others have also formulated different theories, which 
can be grouped here (3) The myopathic idea proclaims the muscles to 
be the primary cause of the malady Erb mentions the second and third 
views, but does not positively commit himself in favor of either one to the 
exclusion of the other D4;]ferine and Sotta, however, incline strongly to 
this theory, and it has also a number of other supporters Jolly^ and Huet,^ 
for instance, consider the myopathy of primary oiigin, for by repeated elec- 
tiical stimulation the prolongation of the muscular contractions gradually 
disappear This, they think, indicates some chemical change m the muscle 
substance The former mvestigatoi also remarked on the similarity between 
the contraction curve in Thomsen’s disease and veratrine poisoning 

Ringer and Samsbury^ have demonstrated a myotonic disturbance of the 
muscles in animals by the use of certain chemical substances, after the motor 
end plates have been paralyzed by cm are Koch^ argues that the muscles 
showing such degenerative and regenerative processes, as seen m his case, 
are not as capable to do work as are the muscles wheiein these changes are 
less pronouncedly expressed Hence the symptoms observed m this affec- 
tion Bernhardt thought the muscles remained m an undeveloped condition, 
and refers to the contraction curve of the muscles of the newborn and of 
exhausted animals as similar Schiefferdecker and Schultze regard the 
malady as due to a disease of the sarcoplasm, which consequently affects 
the fibiilliE, and that both are the cause of the clinically observed symptoms 
The hypertrophy of the fibers and the nuclear increase are merely accom- 
panying phenomena The disease may be called forth in the muscles by 
an intoxication of their tissue, the theory thus fitting m with those of Jolly, 
Eulenburg, von Bechterew, Karpinsky, and Jensen, who consider this 
affection a disease of the metabolism Jensen claims this is expressed by 
a hindrance m the process of assimilation and in the removal of the products 
of dissimilation ® These chemicophysical changes m the muscle may 
explain those of pathological origin, but what the former consists in, it is at 
present impossible to state Geissler’s theory,® that the disease is one of 
the motor end plates and of the muscle fiber, at the period of the develop- 
ment of the muscles, due to proliferative processes in the sarcolemma 
nuclei and to the participation of the nervous system, has practically no 
supporters 

Symptoms. — ^The characteristic symptom is the so-called myotonic 
disorder, which is revealed when voluntary movements of any sort are 

’ Neurolog Centralbl , 1890, ix, 438 

* Noiiv Iconogr dc la Salp , 1892, i , 1, 92, 169, 229 

* Lancet, 1884, ii, 767, 816, 860 Yvrchow’s Archiv, 1879, lx3i.v, 516 

^ Dent Archiv f I lin Med , 1903, Ixxvu, 246 

' Ilnd , 1899, Ixvi, 259 



TtiOMSEN^S 


601 


attempted Tins consists in tonic musculai ciainps wliicli fortlnvitli ensue, 
inhibiting all movements for a shoit space of time and exlnbiting a certain 
awkwardness and clumsiness of movement, v*hicli is very moi tiffing to the 
patient Moreover, increased exertion to conquer this opposition Icac s 
only to renewed tonic, musculai contractions After the same movements 
have been seveial times repeated, the muscles, ith then antagonists, relax 
from their state of pi olonged contraction, so that the aii kwardness disapjicars, 
and subsequent similai movements can be executed normally Occasionally 
the muscular rigidity is more marked during the second attempted moic- 
ment If, however, a few moments of rest inten eiic, or some sudden obstacle 
IS seen, causing mental disquietude and bunging new muscles into pla^, 
the same awkwardness again appears These tonic spasms or contractions 
of the muscles are nevei accompanied by pain, but arc sometimes more 
marked if the patient be fatigued Cold, neat, depression of mind, and 
hunger are also similar factors, nhich may not only bring on the spasms, 
but make them more seveie At times alcohol and waiinth ma^ cause them 
to lessen Danillo thought the lattei so acted ^\hcn he ga^c Ins patient 
waim tea, and later proved it by then getting a normal m>ogram The 
spasms may be seen not only m voluntary inoi cinents, but also m those of 
a reflex nature, as in coughing and snce/mg,and after mechanical or electrical 
excitations Passu e movements arc unaflected Erb states the contrac- 
tions are notewoithy for (1) their slowness, (2) their tonic character, and 
(3) their continuance after the cessation of the voluntaiy imjnilses 
The light cases may cause but slight inconvenience to the patients, nlio 
can easily conceal this muscular iigidity by clevcrh executed moiemciits 
In the severe cases, the patients on attempting to walk ajijiear as if chained 
to the flooi, and the stiffness or rigidity ivliich accompanies each forward 
movement of the leg must w'ear off before another step can be taken ith 
each successive step the stiftncss is of shoitci duiation until it entirely dis- 
appears, and the patient may then w'alk without any further mishap If, 
however, he should trip against a stone, turn suddenh around, or bring 
any muscle, not then in use, into play, rigidity of those muscles w ill follow', 
which may result in the paticni s falling down Similarb , m mounting 
stairs, the first ones seem to offei iiisui mountable difficulty, but w'hcn these 
are overcome, the rest are easily ascended, in handshaking, the giasp is 
slow and its relaxation is delayed, w'hile the dynamometer shows the giasp 
is much below the normal standaid, in eating, theic may be an inability to 
close the mouth, w'hen opened, until the spasm of the depressor muscle of 
the lower 3 aw relaxes and allow's the masseters and inteinal pterygoids to 
act, in reading a book, the patient may be unable to laise his eyes for some 
minutes from the page, although earnestly desiring to do so, and in some 
cases strabismus is seen, due to spasm of the muscles of the eyeball Similar 
difficulties are noted in speaking, dancing, drilling, or any movement in- 
quiring voluntary eff oi t 

muscles of the lower extremity are apt to be most fiequently involved 
although those in the upper extremity, as W'ell as the tongue, masseter 
eye and diaphragm muscles, may be aftected also Occasionally the lai yn- 
geal muscles are concerned, in ivliich case the speech is alteied Often the 
implication of the muscles of the extiemities and the 
‘^‘sease is not equally expressed in all of them, the chief 
difficulty being m the lower extremities If the ti unk muscles ai e attacked 
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all forward movements, such as stooping, throw these muscles into a spasm, 
but they are unaffected m the movements required m paiturition or defeca- 
tion Neither are the acts of swallowing, respiration, or micturition ever 
interfered with Moie rarely, only a few groups of muscles exhibit this 
malady, as Oppenheim’s patient, in whom the orbicularis palpebrarum 
alone suffered The muscles are generally markedly hypertrophied to the 
naked eye and the patient appears to be of a very athletic build, his strength 
is below normal and not proportionate to Ins muscular development In 
one of Erb’s cases the myotonic disturbance seemed to be more pronounced 
in the more markedly developed muscles Latei observers have found an 
atrophy, associated with the hypertrophy, which, in some cases, appeared 
to be of the progressive muscular type Hoffman^ and Berg^ have collected 
such cases fi om the literatui e, and the latter gives records of thirteen instances 
in which this atrophy appeared to him as a symptom of Thomsen’s disease 
His list includes three personal obseivations, in which sensory disturbances 
were exhibited 

Ballet and hlarie, Pitres and Dallidet, Jensen, Hale AVhite, and others 
have studied the muscular spasms in this affection by means of myographic 
tracings They show that the muscular eontiactions and relaxations are 
considerably prolonged, especially the latter In some instances the con- 
traction has lasted for half a minute after the impulse of the will, which called 
it forth, had ceased to act Some observers have found the latent period to 
be also prolonged, but Hale White, in his case, noted it to be of the same 
length as that of a healthy person 

The electrical reactions have been found as characteristic as the myotonic 
disorder, and have been collectively designated by Erb “the myotonic reac- 
tion ” They are as follows (1) The motoi neives show no mciease of 
irritability to mechanical stimuli, (2) to the faradic current the motor nerves 
are quantitatively normal, but if the current be strong, the contraction pro- 
duced on closing the current lasts much longer than it does m health, (3) 
to the galvanic current the motor nerves are quantitatively noimal, but here, 
also, if the current be stiong, the contraction lasts longer than m health, 
(4) mechanical stimuli applied to the muscles, as by hitting them, induce 
contractions more early than in health, (5) the faradic current applied directly 
to the muscles, if strong, sets up a contraction which lasts from five to thirty 
seconds, (6) when the galvanic current is applied directly to the muscle, 
K C C and ACC are equally easy to obtain, while m health, as is well 
known, K C C IS more readily elicited than ACC In Thomsen’s 
disease, even with weak currents, the contraction lasts longer than in health, 
with strong currents it lasts some seconds and relaxes very slowdy With 
the stabile application, well-formed, wnve-like contractions are seen to 
proceed slowly from the cathode to the anode (Hale White) All of the 
reported cases have not shown an exact resemblance to Erb’s cases, which 
gave the myotonic reaction as Hale White thus described it They have 
in almost every instance, though, revealed a normal mechanical, faradic 
and galvanic excitability of the motor nerves, but an increased mechanical, 
faradic, and galvanic excitability of the muscles The peculiar rhythmical, 
vermicular contractions have only been obtained in occasional cases by the 

* Deiif Zetischr f Nervenh , 1900, xvnu, 198 

’ Uchcr Miiskelatroplnc bei Thomsen’ sche Krankheit, Bonn, 1904 
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application of a strong and steady gahanic cunent Erb, subsequentlv, 
did not attach much importance to them, but thought they could be obtained, 

in every case, by piopei mampulations ^ t 

The tendon iefle\es ^aly, being inci eased, normal, or absent in tno 
of Jacoby’s patients the knec-jeiks seemed at fust exaggerated, but became 
weaker and weakei, aftei successive elicitations, until no response ^\as 
obtainable The knee-jerks later reappeared aftei a short interial of rest 
There are o-enerally no scnsoiy distm bailees, uith the exception of lare 
parfesthesia*^ The quantitative uiine examinations liaAC yielded inconstant 
results 

Diagnosis — The lecogmtion of Thomsen’s disease should, as a rule, 
present no difficulty, as the myotome reaction and the miotonic disordei 
are observed iiinoothei malady Its general hcicditary nature uill also be 
of assistance in a diagnosis Conditions are found, ho\vc\ci, which jircscnt 
many foims of resemblance to Thomsen’s disease and which may be confused 
w'lth It Talma, Fuistnei, Jolly, and othcis haie desciibed instances show- 
ing an abnoimal hj'pei excitability to mechanical and electrical irritants 
Although named myotonia acquisita, thev haic little m coinmon with the 
disease w'e are now^ discussing, as Jacoby well states, and would be betlei 
termed intention spasm He w'ould apply the term injotonia acquisita to 
cases closely resembling Thomsen’s disease, W'hich come on .iftcr mjiirj oi 
overstiain Another class of cases, piesentiiig temporarily the mjotomc 
disorder and myotonic reaction, lie calls myotonia transitoiia Eulcnbcig’s 
paramyotonia congenita is, also, a closely allied aftcclion, and was noted m 
one family to the sixth generation But heic the myotonic icaction is absent 
and the musculai rigidity occuis only after the inllucnce of cold It is in- 
teresting to note that Delprat found two topical cases of Thomsen’s disease, 
wnth temporal y rigidity ot the muscles, in consequence of the eilcct of cold, 
m a family wnth paramyotonia congenita, and also that Illawac/ck found 
the two diseases associated in one indiiidual hlyotonia combined with 
progressive muscular atrophy oi h^qiertiophy has been described, as nboic 
stated, by other WTiteis, and Schultzc, Bcttmann, Mill and K.nser, and 
others have noted its association wnth tetany and athetosis Iloftmann, in 
one case, and Nalbandoff, in twm cases (brotlieis), have found tabes ns an 
accompanying affection The foimcr also observed a case with multiple 
neuritis as an additional complication One of von Bcchterew'’s patients 
was subject to attacks of gout Pelz' has lecently consideicd the atjqucal 
cases of Thomsen’s disease, and places pai amyotonia congenita m this 
category He thinks, in the atypical foi ms, theie are no absolutely pathogno- 
monic symptoms, but consideis the disturbances of the niechanical and 
electrical excitability as the most constant If the disease develops late m 
1 e, he does not regard it as acquired, but as due to an exaccibation oi a 
101^ latency of a disease wJncli, although piesent, W’as slow' in revealing itself 

irro^osis The intensity of the disease vaiies greatly, m the Imlitcst 
cases the patients may hide the rigidity of their muscles by cleverly exe°cuted 
movements and experience no gi eat inconvenience fiom then malady, the 
more severe cases unfit those afflicted from many occupations and cause 

clwSiip''rwt"^‘' "^stance it is an essentially 

disease, which appears to piogressively inciease up to pubeity or 

^Archivf Psydnal, 1907, xlii, 704 
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even later In some cases relapses and i emissions maik the progress of the 
affection It is never fatal by itself, and no recovery from it has ever been 
reported 

Treatment — Nothing which has been hitherto tried m the way of 
treatment has been of any avail Orchitic and thjrroid extracts, atropine, 
strychnine, and a host of other drugs have proved futile Hydrotherapy, 

• gymnastic exercises, and massage have given favorable results in the hands 
of von Bechterew, Rosenbach, and Wersiloff, but nothing permanent has 
been accomplished Thomsen thought he, peisonally, felt better the more 
active his hie was It appears that something may be done m the way of 
prophylaxis by cautioning the patient to lead a life as free as possible from 
mental excitement and injurious influences, such as cold 


MYOTONIA CONGENITA (OPPENHEIM) 

Defimtion — A general or localized flaccidity of the muscles m childhood, 
which IS associated with a weakness or loss of the tendon reflexes At- 
tention was fiist called to this condition by Oppenheim in 1900 He has 
seen four or five marked cases and a few abortive foims Sp filer and 
Baudom have reported the findings in their cases, which are the first to 
come to autopsy 

Etiology — ^The disease is observed m children in the first months of 
life, and is essentially congenital m oiigin, without any hei editary tendency 
Trauma at birth has not been noted in any instance About eighteen 
cases have now been reported In eleven of these, m Avliich the sex was 
noted, five vere boys and six were giils Sorgente has published two 
instances of this affection m a brothei and sister whose parents were first 
cousins Rosenberg’s patient was laclntic 

Pathology — Oppenheim^ consideied the lesions were m the muscles, 
although he did not entirely exclude an affection of the anterior horn cells 
as the cause Bernhardff thought there was a defective development of the 
peripheral nervous system, or a degeneratwe inflammation of the peiipheral 
nerves, from an unknoivn cause Spiller* found the muscles fiom the sole 
of the left foot and the back of the trunk had a hyaloid appearance, the former 
showing a large amount of fatty connective tissue and a considerable increase 
of nuclei The muscle fibers were small, especially those from the former 
situation and left calf The transveise striations were well preserved, but 
the longitudinal striations were not so distinct The nerve fibers within the 
sole of the foot were normal Theie were no special changes observable 
m an examination of the brain, spinal cord, and peripheral nerves Spiller 
consequently regaided the cause of the malady to be due to the arrested 
development of the muscle fibers Allen J Smith* subsequently studied 
the thymus gland from Spiller’s case, and found a thickened capsule 
present with a maiked interlobar, sclerotic change within the gland There 
v ere also a considerable number of Hassall’s corpuscles, of laige size, present, 
with an endothelial proliferation m the thymus and Malpighian bodies of 

’ Monat'ischr f Psych u Neurol , 1900, viii, 232 
‘ Neurol Ceniralbl , 1907, xx\ i, 2 

^ University of Pennsylvania Medical Bulletin, 1905, xvii, 342 
* Ibid , xviii, 206 
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the spleen, arterioscleiosis m the thymus and s])lccn, lymph nodes m the 
lung, and a piohferation of the lymphoid elements of the mesenteric Ijmph 
nodes From these findings Smith thinks some aiito-mto\ication may c\ist 
as the exciting cause Baudoin' found an arrest of development in the 
anterior horn, without any inflammatory phenomena The cells here 
were diminished in size and numerous axis cylinders had not yet been 
provided with myelin 

Symptoms. — The parents of the child so aftccted are usualh the ones 
to note that the whole body of the child or only the limbs, especially the 
lower, are flaccid and motionless This flaccidity may be so marked 
as to render the ]omts abnormally movable CEdema is a trophic disorder, 
which may be present to a veiy marked degree There is also a weakness 
or a loss of the tendon reflexes associated with this condition Actnc 
movements may be impossible or only slightly impaired The muscles 
innervated by the cianial nerves are nei er m\ ol\ ed, and the cerebral lunction 
IS undisturbed The implicated muscles arc flaccid, soft, and thin, but not 
atrophic The muscles of the eye, tongue, throat, and diaphragm are not 
affected The electrical reactions show a quantit.itive altciation or a com- 
plete absence, but in mild cases the reaction is normal No disturbances of 
sensation are met uith and the sensorium is clear 

Diagnosis. — The absence of family tendency as a factor u ill differentiate 
this affection from progressive muscular atrophy, -while pohom\ehtis occurs 
acutely m a previously healthy child Amaurotic family idiocy shous 
a history of a family tendency, different microscopic and ophthalmoscopic 
findings, and an entnely different clinical history 

Prognosis — ^The children attacked may show in time some improie- 
ment, but the outlook does not appear lery encoiii aging If the miotonia 
IS generalized, the respiratory muscles arc always attacked In six instances 
bronchopneumonia caused the fatal termination 

Treatment — There is no known special ticatmcnt The use of mas- 
sage, electricity, and nerve tonics is indicated - 


^ Semaine med , 1907, xxvii, 241 

For a further consideration of tins interesting disease one is referred to the fol- 

^ u / Nervenh , 1906, xxxi, 130, Bernhardt, on. 

cit , and Ivundt Ueber Myotonia congenita, Leipzic, 1906 
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IMYASTHENIA GRAVIS PARAAIYO CLONUS MULTIPLEX 
PERIODIC PARALYSIS 

By DANIEL J McGARTHY, M D 

MYASTHENIA GRAVIS 

S3nion3anS — Mj'asthema gravis, pseudoparaly tica , ascending bulbar 
paralysis , asthenic paralysis , pseudobulbar paralysis without an anatomical 
pathological basis 

Definition — A disease with fatigue symptoms referable to the muscular 
system, due to an exhausted condition of nervous enen’ation, without defi- 
nite pathology m the nervous system, and with minor ehanges (lymphocytic 
infiltration) m the muscles 

History — Credit for the first lucid description of this disease must be 
given to Wilkes ^ He described a case of bulbar paralysis in which no 
anatomical changes were found after death 

Erb, in the following year, reported a “peculiar and probable bulbai 
symptom complex,” a syndrome composed of ptosis, paralysis of the ]aw and 
neck muscles, weakness of the tongue, extremities, upper part of the face, 
and difficulty in swallowing To Oppenheim, who m 1887 reported the 
next case vith careful microscopic examination of the nervous system b^ 
more modern methods, and who later wrote a moie extensive monograph 
of the subject, belongs the credit of establishing the disease as a clinical 
entity Eisenlohr reported the next case m 1887 In 1890 two cases were 
reported by Bernhardt, one by Leonard Shaw, and an extensive and valuable 
description vas guen by Hoppe, from Oppenheim’s laboratory, m 1892 
Since that time extensive articles with collections of cases have been reported 
by Strumpell m 1896, and Campbell and Bramwell m 1891 Oppenheim, 
m his first case, considered the disease a neurosis of a chronic, progressive, 
and fatal type, manifested mainly by symptoms of glossopharyngolabial 
paralysis without atrophy Later observations, especially those of Gold- 
flam, showed that the affection was not necessarily fatal, and could go on 
to complete recovery, or run a course of many years with marked remissions 
Goldflam also called attention to the fact that the affection might begin 
with an ophthalmoplegia, and that m some cases this was the only symptom 
Weigert, m 1903, called attention to a persistent thymus, with lymphocytic 
infiltration in the muscles 

Etiology — In the preparation of this article 180 cases were extracted, and 
two unrecorded cases have been added from the author’s case histones 

* Gtiy’s Hospital Reports, 1877 
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Sex —There were 83 males and 06 females The preponderance of (he 
latter can be aecounted fo. by the influence of piegnaney, the mcimpaube, 
and the pueipeial state Tins mailer mil be cons.de.ed more fnlly later 
Age —The incidence of the disease is most frequent in the third decade. 


Age 

Under 10 
10 to 20 
20 to 30 
30 to 40 
40 to 50 
Over 50 


Males 

Females 

2 

2 

8 

18 

21 

42 

18 

20 

24 

5 

9 

3 


The average age at which women are affected is decidedh belo^\ that for 
men As wiTl be seen, males aie more fiequently affected during the fifth 

decade, women during the thud , , , n 

Occupation —The station in life and occupation ha\ c no decided inliuencc 

on the disease 

Infectious Diseases — Acute mflammatoiy piocesscs occur uith sufhcient 
frequency immediately before the disease as to constitute, if not an impor- 
tant etiological, at least an important determining factor If n e consider 
all the possible souices of infection, including the nasophar 3 mgeal infec- 
tions, we find in our tables 39 cases Influeni'a was piesent ten times, and 
among the othei infections, scailet feiei, typhoid fe\cr, diphtheria, syphilis, 
herpes, puerperal and postpueiperal pyogenic infections -were noted 

Nervous Diseases — ^The consideration of this disease by neurologists ns a 
nervous disease has led to a ^ely caieful study of possible nervous influ- 
ences A distinctly neurotic histoiy, howevei, is present in only a iclatncly 
small number of cases The history of neivous disease m some member 
of the family was piesent in 35 cases In most of these the t^pes of 
nervous disease in parents or other members of the family were of such 
nature that they could easily be excluded as liaMiig a distinct bearing upon 
the development of the disease In 12 of these cases, for example, it 
was stated that there was a family history of “neivousness” ^Mthout liaMiig 
any distinct statement as to the meaning of this term The mother of one 
patient suffered with unilateial ptosis, the mothei of another showed a 
defect of the ocular muscles, and migraine was piesent m still anothei case 
Oppenheim has paid particulai attention to evidence of a defectively con- 
stituted nervous system Syphilis and alcoholism may be considered as 
negligible factors, the former occurring m 3 cases, the latter m 1 Preg- 
nancy^ and puerperal conditions were piesent m 11 cases In 2 of the 
writer’s cases a miscarriage was regarded as the causative factor In most 
of the recorded cases piegnaney has caused a distinctly deleter lous influence 
on the course of the disease In one lecorded case, howevei, the patient 
felt very much improved during the pregnant state, but she was much worse 
during lactation The menstrual period has a similai effect, patients are 
decidedly worse at this time 

Pathology —The pathological changes are mainly confined to the muscles, 
i tie nervous system in the vast majoi ity of cases is entirely noi mal Weigert 
m a c^e of myasthenia giavis, which presented lymphosarcoma of the thy- 
mus gland, found at autopsy an accumulation of small lound cells in the 
endomysium and peiimysium, and considered them as metastasis from the 
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thymus tumor In subsequent reports these accumulations of cells have 
been termed lymphorrhages, and inasmuch as they may occur without pri- 
mary malignant disease, are looked upon as lymphoid structures They 
may be present when the thymus rest is normal Examination of a muscle 
of an affected case will show the muscle fibeis to be perfectly normal Within 
the area of lymphoid infiltration, however, a few fibers may be atrophied 
and lack striation A lymphorihage oi lymphoid infiltration occurs as micro- 
scopic accumulations of an irregular shape between the muscular fibers, and 
only rarely infiltrating them They consist for the most part of small lym- 
phoid cells from one to one and a half times the diameter of a red blood cell 
This smaller type of cell resembles the cells of the thymus, but is usually 
larger than the small cells of the fetal thymus A few cells of a larger type, 
containing a relatively larger amount of protoplasm and a small nucleus, 
are occasionally seen Polymorphonuclear leukocytes are only exceptionally 
present A loose reticulum is present between the cells The composite 
structure closely resembles adenoid tissue, and the term “lymphorrhage” is 
an appropriate one Capillary hemoirhages are not infrequently seen m 
the neighboihood of the lymphoid accumulation 
When these changes occur they are constant m affected muscles Of 
the 29 autopsies reported since they were first desciibed, there is a record 
of examination of the muscles in 16 cases, and lymphorrhages were pres- 
ent m 12 of these Abnormalities of the thymus cannot be considered as 
a constant feature m this disease Lymphoid deposits occur when the 
thymus is normal, they cannot, therefore, be considered, at least in all cases, 
as secondary to thymus disease The presence of disease of the thymus 
gland m 10 cases of the 180 reported, while not a constant factor, yet occurs 
sufficiently frequently to be considered in a causal relation to at least one 
group of these cases Of the 10 cases recorded, simple persistent enlarge- 
ment of the thymus Avas found m 4 cases (in 2 of these associated with 
hemorrhages and an absence of eosinophiles in the thymus) Lymphoidal 
enlargement of the thymus A\as found in 4 cases and abscess of the thymus 
in 2 cases Malignant disease elsewhere in the body was found m 4 cases 
The lymphorrhages here described are not confined to the muscle system, 
but have been found in the heart, li\er, thyioid, and kidney 
Nervous System — The examination of the central and peripheral nervous 
system by the best methods and most skilful observation has given, as a 
rule, negative results The presence in a small number of cases of slight 
degenerative changes m the ganglion cells and capillary hemorrhages in the 
cerebral gray matter have been considered as agonal Lymphorrhages in 
the posterior root ganglia in one case may be considered as accidental as 
regards the location m the nervous system, and m no sense concerned m the 
production of the disease From both a pathological and clinical stand- 
point the presence of lymphorrhages m otherwise normal muscles presents 
a valuable means of diagnosis in a suspected case After extensive control 
work they have been found m other conditions only on one occasion, in a 
case of amyotrophic lateral sclerosis In this disease there is, however, 
an associated degeneration of the muscle fibers, with a degeneration of the 
lateral tracts and gray matter of the spinal cord The more recent work 
supports the statement of Buzzard, that his “experience affords reasonable 
grounds that lymphorrhages are constantly present in the muscles and 
other organs in cases of myasthenia gravis.” Their detection, hoivever, 
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entails a most thorough and diligent search of large numbers of sections, 
and the mere cursory examination of a few sections of muscle tissue is no 
sufficient In one of the wntei’s cases a more extended reexamination ot 
some muscle tissue revealed the piesence of small lymphoirhages 

Much speculation and relatively little accurate knowledge as to the cause 
of the disease is to be found in the literature The consensus of opinion 
appears to be that the disease is due to some toxic agent \>, cichardt has 
shown that physical fatigue in the normal individual is caused by the pro- 
duction of a toxin in the muscles This toxin, hon ever, cannot be demon- 
strated m the circulatory blood If the toxin which he has isolated be 
injected mto animals, an antitoxin is pioduced which is found m the circu- 
lating blood and acts in vivo and in vitio He has also shown that the 
toxin of excessive fatigue may cause death It n ould appeal that the preser- 
vation of muscle excitability is dependent upon a period of rest cither for the 
removal of the toxin from the muscle, or the production of an antitoxin in 
the blood which counteracts the fatigue toxin Inasmuch as this toxin 
cannot be demonstrated in the circulating blood, the method of its remo\ al 
from the muscle is not altogether clear Link believes that the Lmphor- 
rhages in the muscles interfeie with the lymphatic circulation, and thus pre- 
vent the removal of the fatigue products This theoiy, of couise, assumes 
the presence of lymphorihages in the muscles early m the disease. Another 
view IS that the toxin is not due to a distmbance of metabolism, but is of 
an exogenous nature, the result of some bacterial infection The sup- 
porters of this view point to the presence of an infectious process m the 
history of a large percentage of cases, and to the fact that the infections aic 
such, scarlet fever, typhoid fever, influenza, etc , as arc not mfiequently 
followed by a toxic neuritis 

The presence of the myasthenic reaction is the best evidence that the 
toxic action affecting the nervous system is not restricted to the upper 
motor neuron The fatigue exhaustion produced by the f.iradic current 
and Its similarity to that produced by voluntaiy muscle exercise would 
point to the muscular or intramuscular neuromechanism as the seat of 
derangement It would appear from the experiments of Bu/zard that the 
myasthenia is due to an exhaustion of the nerve end oigans In a well- 
maiked case of myasthenia gravis, a model ate galvanic cuirent nas applied 
to the biceps muscles and a contraction obtained The muscle was then 
faradized until it gave no response to a strong stimulus Then it was tired 
out by making the patient flex the elbow against resistance exerted until all 
power of flexion was lost On applying the same strength of galvanic cui- 
rent as used at first, an excellent contraction was obtained Finally, on 
again applying the faradic current the muscle was found to be still unre- 
sponsive The pecuhai muscular phenomena in this disease, such as aie 
demonstrated by this test, can perhaps be best explained by the work of 
Botazzi, confirmed later by lotezko They hold that m the muscles there 
are two contractable substances, a fibrillar and protoplasmic, giving different 
electrical reactions The fibrillai substance gives a quick, hghtning-hke 
response, such as is produced on the normal muscle by the make or break 
?s whereas the reaction of the protoplasmic substance 

to thl ^ degenerated muscle Both substances react 

r, fr ^ t current, but the protoplasmic substance requires a much 
stronger stimffius than the fibrillar, A selective poison acting more on the 
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protoplasmic and reducing its excitability, would explain the exhaustion 
after a faradic or voluntary fatigue, whereas the muscle would still react 
to the galvanic current by the stimulation of the fibrillar substance This 
theory relieves the peripheral nervous system of much of the responsibility 
that has been placed upon it m the production of myasthenia gravis. 

Assuming the disease to be of toxic origin, a very natural query is as to 
its nature The view above stated as to the exogenous origin as the result 
of bacterial invasion has little to support it other than the presence of an 
infectious process at the onset m thirty-nine cases, and an analogous con- 
dition as the result of a toxin m diphtheria and influenza 

The theoiy of an endogenous toxin, originally pioposed by Weigeit, has 
been supported by the more recent investigations m the pathology of the 
disease He held that in Graves’ disease and Addison’s disease a definite 
internal secretion was necessary to the maintenance of bodily health, per- 
sistence of a secretion from a gland (the thymus) whose function m a normal 
individual should be m abeyance likewise gives rise to metabolic intoxica- 
tion manifested by myasthenic symptoms The experimental woik of Link, 
who transplanted a thymus from one rabbit to another, showed negative 
results Svehla found that the intravenous miection of an extract of thymus 
gland produced a fall of blood pressure, which he believed to be the out- 
come of vasomotor paralysis, and that large doses caused dyspnoea, collapse, 
and death According to this theory, an excess of secretion would account 
for the attacks of dyspnoea and sudden death not mfrequently met with 
in this disease 

This theory, of course, applies to the group of cases m which the thymus 
was found diseased It would not apply to the cases in which the thymus 
rest IS found in a normal condition A large number of cases in which 
disease of the thymus is not present may be explained (assuming that the 
thymus is a lymphatic structure) by possible lesions of the lymphatic system 
elsewhere than m the thymus gland This is supported to a certain extent 
by the presence of lymphoid collections (lymphorrhages) in the heart, liver, 
and kidney 

In this connection it is of interest to note that an identical syndrome to 
that of myasthenia gravis is seen m cases of myeloma m which the bone 
marrow is extensively involved (Senator) 

Inasmuch as the lymphorrhages are not present m the affected muscles 
in a sufficient number of cases to account for the disturbance of function, 
w e are forced to regard them as the physical manifestations of some under- 
lying mtoxieation of unknown origin The work of Spriggs on creatmm 
elimination is of interest in this connection 

Symptoms — ^The symptoms of the disease are almost entirely confined to 
the muscular system After a single muscular effort the museles show 
decided fatigue, and, if the effort is continued, paresis, or even complete 
paralysis, results After a period of rest the muscle returns to its normal 
condition After a night’s sleep the affected muscles may present a rela- 
tively normal condition, but, with the fatigue incidental to a day’s routine, 
a moderate or even a marked degree of v eakness is presented This con- 
dition IS most marked in muscles such as the elevatois of the eyelids and 
the muscles of the ]aw, which are maintained m more or less constant 
action during waking hours The voluntary muscles throughout the entire 
body may be affected The muscles supplied by the bulb, however, are 



PLATE XVI 



The ptosis of the right eye >s not so great as that of the left The 
photograph was taken one or two minutes after the glasses were 
removed At limes he is able to open both eyes fully 






The eyeballs are almost eomplei.ely covered The photograph 
m?nute^^” glasses had been removed three or four 

Myasthenia Gravis (Case of Spiller and Buekman ) 

Trom the American Journal of the Medical Sciences, Apnl, 1905 
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those which are most frequently and earliest 

tology may be restricted to this gioup of muscles throughout the entire 

The disease, as a rule, is of slow onset, and begins with 
an involvement of the levator palpebrie supeiioiis The lids show a ten- 
dency to droop as the day piogresses, until at nightfall the eye maj b 
entirely closed While ptosis, as a lule, is bilateral, it is not unusual to 
find It more marked on one side Until the disease is wel ad^anced, the 
droopmg of the lids is entirely or almost entirely absent after a period ot 
piolonged rest In the advanced cases a well-developed or even complete 
ptosis may be present even after sleep The other eye muscles, both in- 
trinsic and extrinsic, the orbicularis palpebrarum, and the occipitofrontalis 
may also be affected 

Diplopia due to weakness of the external ocular muscles is a frequent 
symptom It was noted as an initial symptom in thuty-one cases The 
type of diplopia presented is fairly characteiistic In successive examina- 
tions, even at short intervals, theie is a maiked vaiiation m the position of 
the images This is due to the varying type of palsy as a result of the 
exhaustion of the different eye muscles during the progress of the tests 
The weakness of the eye muscles and the relative loss of muscular balance 
give rise to irregular, jerky movements when the eyes are deliberately 
moved in one or other direction during examination This condition has 
been mistaken for a true nystagmus The convergent movement of the 
eyes, although at first fairly good, is easily exhausted As a result of this, 
reading becomes impossible on account of the blurring of the print The 
inequality of the pupils and a loss of reaction of the pupils to light has been 
noted m a few cases A sluggish reaction of the pupils to light is of moie 
frequent occurrence The sphmctei iridis does not show the fatigue reac- 
tion to repeated light stimuli Hippus has been recorded in one case, but 
inasmuch as it is a frequent condition in othei functional neuroses, no sig- 
nificance can be attached to it The invoh ement of the upper muscles of 
the face, the occipitofrontalis and orbicularis palpebiarum, in association 
with the ptosis gives rise to a fairly characteristic position of the head An 
isolated bilateral ptosis is partially or completely compensated for by con- 
traction of the occipitofrontalis muscles When this latter group of 
muscles is also affected, the advancing ptosis can only be compensated for 
by throwing back the head m an attempt to see under the lids When the 
muscles of the neck become involved, it is impossible to maintain this 
backward position of the head, and it then not infrequently takes a forward 
paralytic position, resting on the chest 

Other ocular symptoms have occasionally been noted Gunn, m one of 
Buzzard s cases, noted an associated dilatation of the pupils with elevation 
of the lids under emotional stress, although the patient wms not able to 
deliberately elevate the lids by a voluntary effort Von Graefe’s symptom 
has been reported in several cases, and Stelwag’s in an isolated case Both 
these symptoms are not infrequent in tuberculosis and m exacerbations of 
chrome alcoholism They may be consideied as significant of an under- 
lying intoxicahon Seveial cases of myasthenia gravis have been reported 
in patients suffering with Graves’ disease ^ 

the muscles of the lower facial distribution results in a loss 
expression, an inability to pucker up the lips or whistle, a droopmg of 
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the angles of the mouth, and drooling It also gives rise to the so-called 
“nasal smile ” 

The muscles of mastication and deglutition, including the tongue, may 
be affected relatively early, or the involvement may follow m order of regular 
progression after the eye and face muscles It was present at the onset of 
the disease, m association with eye symptoms, in four cases The power of 
mastication may be slowly lost, as during the progress of a meal, or it may 
survive only the first attempt at chewing the food The loss of power of s 
the tongue may mterfere with the transmission of the bolus of food to the 
pharynx When the muscles of the palate are involved, liquid food may 
regurgitate through the nose In advanced cases of myasthenia of this 
group, weakness becomes continuous throughout the entire day When the 
power of deglutition is retained, the power of mastication can be assisted 
by the use of the hand Clonic movements of the muscles of the ]aws are 
occasionally noted In one case this was so severe as to awaken the patient 
from a sound sleep The difficulty m deglutition may become so serious 
as to necessitate the use of the stomach tube or alimentation by rectum 
Choking attacks are not mfiequent, and may be a cause of death either 
from interference with the respiration or from exhaustion 

The laryngeal muscles show fatigue manifestations similar to those noted 
in the extra-ocular muscles The laryngoscopic picture is not at all con- 
stant, and varies from time to time The pharyngeal reflexes are usually 
absent Anassthesia of the pharynx and larynx has been noted m two 
cases Fatigue manifestations in the tongue are associated with fibrillary 
tremors The speech is usually mdistinct, and when fatigued has the 
nasal, mumbled character of true bulbar paialysis In moderately ad- 
vanced cases there is a paretic element which is not seen in true bulbar 
cases The speech fatigue is accentuated m cases with involvement of 
muscles of respiration 

Involvement of the chest muscles becomes a very serious symptom The 
respiratoiy excursion is very markedly diminished Sudden attacks of 
dyspnoea often terminate the life of the patient They occur usually toward 
the end of the day, or after exertion It is not, however, always a fatigue 
dyspnoea, and may occur suddenly without any apparent cause Strumpell 
considered a paralytic condition of the tongue to be an important factor in 
one of his own cases, and relieved the condition by pulling the tongue for- 
ward Pneumonic infections are not infrequently a cause of death They 
may be considered as due to lowered lesistance to infection, or as inspiratory 
pneumonia Cardiac distress may be present m association wnth or inde- 
pendent of dyspnoea 

The other muscles of the trunk may become so w'eakened as the disease 
progresses as to render the patient unable to sit up in bed In some 
cases the terminal paralysis becomes so marked as to render the patient 
completely helpless 

Extremities — ^These may become involved early, may remain free 
throughout the course of the disease, oi they may be involved m the general 
paralytic phenomenon The muscles nearest the trunk are the earliest 
affected, although the reieise may be true When the hand muscles are 
involved, the handwriting shows the characteristic fatigue and a rapid loss of 
regularity m letters as the writing progresses In the lower extremities the 
fatigue manifestations are usually noticed first in the iliopsoas and quad- 
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riceps muscles Giving way of the legs may be a relatively early symptom 
While the patient at first is able to walk fairly long distances, this 
rapidly impaired, until finally there is inability to w^alk at all In relati ely 
early cases the fatigue manifestations disappear after a short peiiod of rest 
Myasthemc Reaction — ^The electrical examination of the muscles 
important data for the diagnosis of the disease If a rapidly intermittent 
current be applied to the affeeted muscles, theie is at first a good, strong 
contraction, this contraction, how'evei, is not maintained as in a normal 
muscle, but rapidly decreases until theie is no response If the current is 
intermitted for a short period of time (fiom one to tivo minutes), a strong 
response is again obtained, ivhich disappears, how'ever, more rapidly than 
the fiist This test is called the myasthemc leachon The rapidity with 
which the muscle becomes exhausted depends to a degiee on the myasthenia 
present in the affected muscle In advanced cases, the exhaustion may be 
complete within tw'cnty to thirty seconds In eaily or mild cases, only a 
relative degree of exhaustion may be obtamed, even wuth strong currents 
The reaction is not necessarily a constant one, and may be different from 
time to time, dependent upon vaiiations m the couise of the disease It is 
influenced by the degree of fatigue in the muscles examined. It may be 
present in muscles supplied by one branch of a nerve and absent in other 
muscles supplied by the same nerve (Goldflam) After exhaustion of the 
muscles by the faradic cuirent, a fairly good contraction may still be main- 
tained by voluntary effort The return of irritability aftei exhaustion is 
much more rapid than in normal muscle exhausted by fatigue (hlurii) 

The reaction to the galvanic current shows only a relatively slight degree 
of diminution of conti action The exhaustion of the muscle is not here 
produced as wuth the use of the faradic current In a questionable case 
reported by Kojewmikoff, the reactions of degeneration were present m the 
muscles of the tongue, which also showed atrophy Atiophy of the tongue 
was found in five cases In ten cases a relatively slight degree of atrophy 
w^as noted m the affected muscles 

Reflexes — ^The reflexes of the extremities, as a rule, are exaggerated 
Exhaustion of the quadriceps muscle either by fatigue or by faiadivation 
has no effect on the knee-jerk Ankle clonus is never present, and the 
plantar reflex w^as uniformly of a flexor nature, ^ e , theie w'as no Babinski 
reflex In advanced cases, the jaw'^-jerk is usually absent The skin 
reflexes are normal 

Negative Sjunptoms — There is no distuibance of sensation After exer- 
cise a sensation of stiffness or aching in the limbs may be present This 
s^sation IS also present m advanced cases due to inability to move the 
attected parts In rare instances the muscles may be sensitive to deep 
pressme Buzzard reports a case of ansesthesia of the trunk, wdiich he 
asmbes to lymphorrhages m the posterior spinal ganglia 

ihere is, as a rule, no atrophy or fibrillary tremors of the affected muscles 
(exceptmns noted above) There is no trophic changes in the bones pr 

i\/r ^^®^^ral and rectal sphincters are never involved, 
lental depressive states have been noted in two cases 

case^^f comparative experiments, found that in a 

tiveh toX tnt ^ absolutely and rela- 
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Diagnosis — The diagnosis of myasthenia gravis should never be a 
difficult matter if the regular symptoms are kept in mind A combination 
of motor symptoms, progressive weakness and rapid fatigue of the voluntary 
muscles after exertion, and particularly the muscles supplied by the bulb, 
the presence of the myasthenic reaction and the absence of wasting, fibrillary 
tremor or sensory disturbance, with a retention of bladder and rectal control, 
of slow, more or less interrupted onset, running a variable course with a 
tendency to improvement and relapse, constitutes a characteristic symptom 
complex which cannot well be mistaken for any nervous or mental disease 
The conditions from which it must be distinguished are true bulbar palsy, 
pseudobulbar palsy, diphtheritic paralysis, poliencephahtis superior, the 
muscular dj^strophies, hysteiia, and general asthenia 

True bulbai paralysis affects the lower distribution of the face, the tongue 
and the muscles of deglutition, by preference, the upper facial distribution 
and the ocular muscle are rarely affected, and then only m the advanced 
stages of the disease Theie is marked atrophj% fibrillary tremors, and the 
absence of the myasthenic leaction In pseudobulbar paralysis, the upper 
facial distribution is not affected, and the history of repeated apoplectic 
attacks will make the diagnosis clear 

Diphtheritic paralysis is of more rapid onset, and there is a history of the 
throat infection The electrical reactions in the extremities will easily 
differentiate this from myasthenia gravis 
In poliencephahtis superior the onset is sudden The headache, fulness 
m the head, and other symptoms of an inflammatory type are associated 
with constant paralytic phenomena of the ocular muscles, which bear no 
relation to fatigue 

The facioscapulohumeral t>^e of muscular dystrophy may bear a striking 
superficial resemblance to the disease under discussion The presence 
of muscular dystrophy m other members of the same family, the rapid 
wasting, the relative freedom of the muscles of deglutition, and the absence 
of myasthenic reaction should make the diagnosis easy 
In hysteria associated with neurasthenia the fatigue symptoms may be 
so marked as to bear a striking lesemblance to myasthenia gravis Sooner 
or later in the course of the disease, transient sensory disturbances, reveisal 
of the color fields, headaches, and other painful phenomena, all of which 
may be influenced by suggestion, will lead to the diagnosis 

The intense asthenia following prolonged infection, such as typhoid 
fever, etc , need only be mentioned 

Prognosis — ^The prognosis in the majority of cases is unfavorable 
The disease must always be considered as a serious affection, with a possible 
fatal termination Of the 180 collected cases, 72 proved fatal These 
statistics, however, are, to a certain extent, misleading on account of the 
tendency in case reports to consider only fatal cases Of the 5 cases which 
have come under the writer’s observation, only the 2 which resulted fatally 
were reported On the other hand, there is a disposition to report cases 
after a short observation without waiting a reasonable time to follow the 
course of the disease In the fatal cases, the duration varied from one 
and one-half to two years The disease may run an acute course, and in one 
case terminated in fourteen days In another recorded case the patient 
lived fifteen years It is impossible to state the percentage of cases that go 
on to permanent recovery It is piobable, however, that a permanent 



PARAMYOCLONUS MULTIPLEX 615 


cure often takes place Respiratory failure with attacks of dyspnoea should 
be considered a grave symptom Sudden death in such cases is not o 
infrequent occuirence The disease varies maikedly in its course and in 
its symptoms Even in apparently favorable cases unaccountable relapses 

are likely to occur „„ 

Treatment — All possible infectious or toMC causes should be, as tar as 
possible, removed In puerperal cases, septic oi toMC precedes in the genito- 
urinary apparatus should receive particular attention The advisability 
of the removal of tumors must depend upon the particular case and tie 


location of the tumor , rr^, i 

A full or modified form of rest treatment is indicated I he whole thera- 
peutic regime should be so directed as to eliminate all possible muscular 
fatigue The diet should be so arianged as to secure the best nutrition with 
the least effort in mastication, and in severe cases a full milk diet is indicated 
In the earlier cases food should be so prepared as to avoid the necessity of 
mastication fatigue If the use of the stomach tube should at any time be 
deemed necessary, either for purposes of diagnosis or alimentation, the 
greatest care should be used Death may result from the fatigue and excite- 
ment incidental to the use of the tube, or as the lesult of attacks of choking 
Unless the tube is taken easily and without excitement or gagging, its use 
should be avoided 

Care should be taken to properly protect the patient from cold In those 
cases in which the symptoms are aggiavated or induced by cold weather, 
a warm, equable climate should be recommended Elect! icit}'^ should only 
be used for purposes of diagnosis, and even then only with the greatest care 
Faradism as a therapeutic agent does harm and galvanism does no good 
When massage is used, it should be given only for a very shoi t period of 
time and the effects carefully noted It is likely to do more haim than good 
The glandular extracts (suprarenal, thyioid, and thymus) have been tried 
without appreciable results In one case (Buzzard’s) thyroid extract with 
strychnine gave excellent results at first, but the patient relapsed while 
still taking the thyroid extract 

General tomes would appear to be indicated, and in conjunction with 
hygienic measures have given good results Arsenic in the form of Forvler ’s 
solution, the iron preparations, and strychnine in small doses have been 
recommended Strychnine has been used in massive doses without distinct 
benefit 


PARAMYOCLONUS MULTIPLEX 

Paramyoclonus multiplex is an affection first described by Friedreich in 
1891, and characterized by clonic, lightning-hke contractions occurrino- 
either constantly or m paroxysms, affecting at times all the muscles of the 
body with the exception of the eye muscles, but more frequently the muscles 
of the lower extremities 

Etiolop- — The cases reported have been chiefly m males Some 
emotional disturbance, such as fright, is often the deteimimng factor In 
pure cases hypernritabihty the nervous system, such as is seen in tubei- 
certemeasef^^'' Tuberculosis has been reported as present in 

^thology.— -Of the three cases which have come to autopsy the case 
of Hunt showed hj^ertrophy of the muscle elements Friedrmch stated 
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that the condition was due to an increased iiritabihty of the gray matter of 
the spinal cord with an irregular discharge of motor impulses That the 
disease is one of the lower motoi neurons oi of the muscles is accepted 
Irritation of the motor cortex does not give isolated muscular movements 
Localized conti actions of muscles or individual fibers of muscles have always 
been considered as having a localization in the giay horns of the spinal cord 
We would, theiefore, conclude, m view of negative findings m the nervous 
system, that the disease is the result of some disturbance of function of the 
inferior neuromuscular mechanism 

Symptoms — All of the muscles of the body may be affected The 
muscles of the extremities, and especially of the more proximal portion, ai e 
those most usually affected, in the upper extiemities the biceps, triceps, 
and supinator longus, and in the lower extremities the internal vastus, 
external vastus, the rectus, and the adductors The muscles affected dis- 
play the greatest activity, the individual muscles m use springing forward in 
contraction with the greatest rapidity, as if suddenly irritated by galvanic 
shock These contractuies are not associated, as a rule, with fibrillary 
tremor They do not usually produce any motor response in the extremities 
Occasionally a barely perceptible involvement of the arm may be the result 
of the more violent conti actions The intensity and rapidity of the con- 
tractions may be increased by mechanical iiritation of the skin, mechanical 
irritation of the muscles, exposure to cold, and by excitement They are 
usually decreased by voluntaiy motion, although the contrary may be true, 
they usually disappeai during sleep Occasionally, as in Fiiedreich’s case, 
the patient may be frightened out of sleep by a sudden very painful crampy 
movement of both legs, resulting m a sudden jerking of these members 
against the abdomen The electiical irritation of the muscles is normal and 
the reaction of the muscles to mechanical irritation is not increased There 
IS no disturbance of sensation, no atrophy of the affected muscles, and no 
cerebral, spinal, bladder, or rectal symptoms 

Diagnosis — The symptomatic picture of a well-defined case of para- 
myoclonus multiplex is distinctive This term has been used so frequently, 
however, to designate othei forms of myospasm, that considerable difficulty 
has been expeiienced in limiting the disease as a clinical entity There 
IS no question that most of the cases reported m the literature should not be 
considered as such in the strict sense of the term It should be remembeied 
that a myokymia oi contraction of individual groups of muscular fibrillse 
IS not uncommonl}'^ present m neurasthenia and other functional nervous 
disorders The fibrillary tremor of Avastmg muscles need only be mentioned 
in this connection 

Dana, m 1903, differentiated the cases lecorded as paramyoclonus multi- 
plex into the following groups (1) Paramyoclonus multiplex of Fried- 
reich, (2) myoclonus of the functional or hysteiical type, (3) myoclonia 
of the convulsive tic type, (4) myoclonia of the degenerative chorea or 
familial, or myoclonia epilepsy type, and (5) myoclonia of the mfeetious 
and symptomatic choreas 

There should be no difficulty from a careful study of the case in excluding 
cases of the second group The contractures are not strictly fibrillar, but 
are of the coarse, irregular, clonic tjqie, associated with minor or more 
extensive movement of the extremities There are other evidences of 
hysteria usually associated, and this is more particularly true in the early 
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stacre of the disease The muscular phenomena are not constant and the 
frequency of the attack is influenced by excitement excessive attention, etc 

The cases belonging to the thud gioup (convulsive tic type) are easily 
differentiated as representing a disturbance of cortical origin as differentiated 
from the spinal type seen m paramyoclonus multiplex All movements 
belong to the purposive group of gross movements There are no nne, 
fibrillar tremors of the muscles, but a quick, jerky contraction of the inuscle 
groups, such as bhnlang the eyes, screwing up the face, twisting the head, 
shiugging the shoulders, etc In Tourette’s disease (maladie de tic con- 
vulsif) this purposive type of muscular spasm may be AVidespread and affect 
the muscles ovei the entire body. 

The myoclonus epilepsy of the fourth group is easily differentiated trom 
paramyoclonus multiplex by the piesence of epileptic attacks It is a 
manifestation of excessive functional distuibance of the cortex The move- 
ments do not resemble paramyoclonus multiplex so much as they do those 
seen m Sydenham’s chorea They are, however, prone to be rhythmical 
and associated with some fibrillary tiemors A case of this kind occuriing 
in the writer’s service at the Philadelphia Hospital was at first mistaken 
for chorea msaniens, on account of the presence of mental symptoms follow- 
ing an epileptic attack In this case there Avas epilepsy m other members 
of the family Prom the infectious chorea group, Sydenham’s chorea, etc , 
this disease is easily differentiated by the gross pui poseless character of the 
movements in the latter disease Prom the electrical choiea of Dubini it 
IS distinguished by the presence of the severity and fatal charactei of the 
latter affection In Dubini’s disease the rapid rhythmic movements are 
very violent, as if produced by an electiic shock, and may be associated with 
fever, paralytic symptoms, epileptic convulsions, and atrophy and wasting 
of the muscles 

Prognosis — ^The prognosis in true cases of paramyoclonus multiplex 
must be considered unfavoiable The cases leported in which such staithng 
curative results were obtained by the use of electiicity are usually looked 
upon as cases of hysteria The disease usually lasts a long period of time, 
unless, as not infrequently happens, the life of the patient is teiminated by 
some mtercurrent afection such as pulmonary tuberculosis 

Treatment — Careful attention should be paid to associated visceral 
disease, more particularly of the lungs If the patient is under weight, 
a modified rest treatment with overfeeding is indicated Caieful attention 
should be paid to keeping the gastro-intestinal tract in good condition 
The urine and stools should be carefully watched in order to insure proper 
elimination through these channels Flushing of the system by the use of 
large quantities of water in the dietary and by the occasional use of Epsom 
salt will be found m some cases to be of assistance The bromides, chloral 
and the I'alenanates have been used for their calming influence on the 
central nervous system They have a distinct value m controlling excess 
symptoms of a functional and at times of an hysterical nature Arsenic is 
of value m some cases Thyroid extract has been used in this disease, but 
ite value has not been established Various forms of electrical treatment 
curative agents. The galvanic current, the static 
ff f reported as producing valuable results They 

at least offer a helpful means of eliminating the excess of functional symptoms 
present m most of these patients =>ympioms 
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PERIODIC PARALYSIS FAMILY PERIODIC PARALYSIS 

Definition — A flaccid paialysis affecting the muscles of the trunk 
and the extremities, temporary in character and recuriing at more or less 
regular intervals 

mStory. — Beginning with a case reported by Cavar6^ m 1853, several 
cases may be found m the literature, among them two cases by Gibney,^ 
practically all of which were considered as due to malaria Schachnov itsch,’’ 
in 1882, repoited a case of intermittent paralysis m a patient whose father 
was similarly affected Our knowledge of the disease as a clinical entity 
began with the detailed study and consideration of a case by Westphal and 
Oppenheim^ m 1885 While this was a sporadic case, the careful study 
led to investigation and leports of family groups by Cousot,® Goldflam,® 
and Bernhardff m Europe, and Taylor® and Holtzapple® m America 

Etiology — Judging from the list of cases reported in the literature, 
this IS a rare disease Most of the cases reported have been in family groups 
5 cases have been reported by Cousot, 22 by Goldflam, 2 by Hirsch,“ and 
11 by Taylor Mitchell^ reports one group in which 4 and another in which 
5 were affected Holtzapple leports 17 cases 
That heredity is an important etiological factor m these family groups, 
there is no question In Holtzapple’s series, cases in four geneiations m the 
same family were studied While a neurotic basis for the disease is generally 
denied, migraine was present m 10 of the 17 cases reported Five had attacks 
of paralysis and headache Thirteen other members of the family suffeied 
from headache In some of the cases the headaches preceded the attack, 
developed in early childhood, and disappeared with the development 
of the paralytic phenomena In other cases the headaches continued, 
alternating inth attacks of paralysis This, however, is the only group of 
cases m which migraine is of etiological importance 


' Gaz des Hop , 1853, No 89 (Aas der Gazett med de Toulouse) (Quoted by Taylor) 

^ Intermittent Spinal Paralysis of Malarial Origin, American Journal of Neurology 
and Psychiatry, 1882, i, 1 

^ Wratsch Russisch , 1882, p 537 (quoted by Taylor) Ref in Goldflamztschft 
f Lhn Med , 1891, xix, supplementary volume, p 240 

* Ueber einen -werkwurdigen Fall von penodischer Lahmung aller \ier Extremi- 
taten, mit Gleiclizeitigem, Erloschen der electrischen Erregbarkeit wahrend der 
Lahmung, Berl Lhn Woch , 1885, Nos 31, 32, p 489 
® Gas de paralysie pdriodique, Bull d’Acad de Med de Belgique, 1886, No 7, also 
Rev de Med , 1887, vii, 190 

“ Ueber einen eigenthumsliclie Form von penodischer, familiarer warscheinlich 
auto-intoxicatonscher Paralyse, Zeii f Lhn Med, 1891, xix, supplementar}' vol, 
p 240, Wien med Presse, 1890, Nos 36, 37, 38, 39, p 1414, Deutsche Zeit j 
NervenheilL , 1897, xi, 242, Zeit f Lhn Med, 1891, xix, supplementary vol, p 
240 

’ Notiz uber die familiare Form der Dvstrophie muscularis progressiva, und deren 
Combination mit periodische auftretender paroxysmaler Lahmung, Deut Zeit 
f NervenheilL , 1896, p 111 

® Journal of Nervous and Mental Disease, 1898, xxv, 637, 719 
® Journal of the American Medical Association, 1905, xh, 1224 
Ueber einen Fall von penodischer, familiarer ParaRse, Deut med Woch , 1894, 
No 32, p 646 

A Brief Report of the Clinical, Phj^siological, and Chemical Study of Three Cases 
of Family Penodic Paratysis, Brain, 1902, xxv. No 1, p 109 
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The disease may develop as early as the fifth year, but, on the other hand, 

may not appear until after thirty . i t j 

Transmission may occur eithei through the male or female Individua 
members of the family may be entirely fiee These may, however trimsmit 
the disease, the affection in tins manner skipping a geneiation in Holtz- 
apple’s cases, migrainous headaches were present m members of the family 
who did not have the disease In tins veiy interesting family the disease 
seems to have started from the father of the first generation, who suffered from 
periodic sick headaches The statement of Tajdor that these cases have 
occurred in families of unusual nervous stability and that in no case do 
we find evidence of a degen eiative family is not borne out The attacks 
in some of the cases were most frequent during the cold months This is 
of especial interest in connection with the aiticle of Rich,^ who described a 
condition of tonic spasm of the face muscles m five members of his oum 
family, due to exposure to cold or dampness, in one case theie being a com- 
plete general paralysis with the exception of the tongue, as the result of 
sleeping m moist underclothing While the paralysis, being of the nature of 
a spasm, is different from the flaccid palsy of periodic paral 3 ^sis, the influence 
of cold in its production is of inteiest Sinkler^ also reports a sporadic 
case of recurrent facial paralysis extending over a period of ten years, mth- 
out such etiological factor Muscular exertion, lack of exercise, mdiscietions 
in diet, exposure to a draft, menstruation, constipation, nervous or mental 
fatigue, worry, and emotional excitement have all been given as conditions 
which precipitate an attack 

Patnology — Two of the patients in Holtzapple’s series have come to 
autopsy but no lesion which could be associated with the disease was found 
(Wintermtz) Small portions of muscles have been excised and studied by 
Goldflam and Oppenheim The former found a waxy degeneration to which 
he attributes no importance The latter found an increase of the diameter 
of the indn idual muscle fibers, hypertrophy of the fibers, rarefaction of the 
primitive fibrillie with vacuole formation To these changes Goldflam 
attributes qualitative, electrical, reactive changes which he alone found in 
the free intervals between the attacks These changes, apart from the 
value to the subject under discussion have a special significance when 
studied with the cases of Bernhardt, which showed fiom early childhood a 
persistent and constant loss of power in certain muscle groups, sepaiate and 
apart from the periodic attacks which develop later Both of these authors 
would place the disease on the basis of the muscular dystrophies 

In the absence of any such condition in the other cases reported, the pre- 
vailing idea is that we are here dealing -with an auto-mfection of unknown 
origin, associated -with a loweied condition of metabohsm and induced by 
excessive muscular activity, followed by a period of rest Extensive investi- 
gation of the urine and the blood has not given much information as to the 
nature of this intoxication Goldflam and Taylor reported a lymphocytosis 
nath a moderate eosinophiha In Mitchell’s case a study of the toxic effect 
ot tile blood serum by an intravenous, intraspinous, mtrameningeal, and 
intraneural injection, gave inconclusive results The same was true as to 

210'^ Unique Form of Motor Paralysis due to Cold, Medical Neiv's, Phila , 1894, xv, 

1898°pT^°" and Menial Disease, 
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the alkalinity of the blood, and examination of the urine for acetone and 
diacetic and lactic acids A low ammonia content of the uiine was found 
with an extremely low creatm elimination, especially accentuated immediately 
preceding and during the paralytic attack, with a sudden rise to the normal 
immediately following the attack From this the authors conclude that 
“the symptoms m this case are not solely due to the retention of creatmin or 
creatm, but that the attacks are due to metabolic distuibance, and that 
this disturbance may be situated chiefly or primarily, perhaps entirely, m 
the muscles themselves ” 

Holtzapple found a diminished excretion of urea, and that the worst 
sufferers were those who showed the most marked diminution in the average 
daily output of urea One of his patients showed a very maiked increase in 
the elimination of urinaiy solids and urea during the attack 

Schlesinger m an isolated case found acetonuria m the majority of the 
attacks, and occasionally albuminuria and hyaline casts 

Goldflam, from a study of the injection of urine into rabbits, isolated 
certain substances, the effect of which, when injected into animals, was not 
conclusive He found, however, that the injection of urine taken during 
the attack seemed more toxic than that of a free interval 

A study of the reported cases suggests a close analogy of the muscular 
phenomena of the disease and those of myasthenia gravis In some cases 
of myasthenia gravis, attacks of paialysis lasting a few days, resembling 
those of periodic paralysis, are seen ^ 

The rapid exhaustion of the muscular power and the failure of the 
muscles to respond to the faradic current are suggestive A careful study 
of the thymus gland, which is found so frequently diseased m myas- 
thenia gravis, has not been made A more complete knowledge of the 
funeton of the thymus in childhood and in distuibances associated with 
persistent thymus in adult life, might throw some light on both these 
subjects 

A study of the series reported by Holtzapple bring this whole group of 
cases into close analogy with periodical ocular paralysis associated with 
migraine This series of cases, m which migraine plays such a prominent 
part and which is not found m any of the other family groups, may be con- 
sidered to be a connecting link between the periodic family palsies and the 
periodic oculomotor palsies In the latter group, a partial or complete 
oculomotor paralysis of one side, lasting a few days, a week, oi longer, is 
associated -with attacks of migraine with a tendency to recurrence at fairly 
regular intervals There is a partial or complete oculomotor paralysis 
affecting one or all the muscles supplied by the third nerve In cases of this 
condition which have come to autopsy, a disease process of the third neive 
has been found, t e ,m one case a plastic exudate, and m three others tumor 
formation Stryzemmski differentiates a functional and an organic form 
Oppenheim agrees vnth Charcot upon a vasomotor basis for the oculomotor 
palsy, and considers it to be due either to a vascular cramp giving rise to 
an ischsemic form of paralysis, or a paralysis of the vessel nerves leading to 
compression by dilatation of the vessels This would explain the temporary 
paralysis -nithout damage to the nerve and a terminal degeneration when 

* Collins, in discussion of Tajdor’s article Vide Journal of Nervous and Mental 
Disease, 189S, p 745 
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the condition is frequently repeated In a patient of the writer s with 
migraine, recurrent hemiplegia attacks, lasting fiom a few hours to a day 
and recurring from time to time m association ivith attacks of migraine, 
autopsy showed hemorrhagic capillary extravasation m the distribution o 

the middle cerebral artery a n 

Holtzapple, following Westphal, explains his cases on the ground ot a 
“vasomotor neurosis aftectmg the blood supply to the anterior horns which 
are supplied almost wholly by the anterior spinal artery, and the terminal 
paralyses “to a slow degeneration of the anterior horns due to frequent 
disturbance of nutrition and the atrophy of the muscles due to involve- 
ment of the trophic cells ” That such local vascular conditions can exist 
was shown in a case of migraine, examined by the author with Harbridge, 
in which the temporary collapse of the retinal vessels could be seen mth the 


ophthalmoscope 

While the association of this one extensive group of cases mth migraine 
points strongly to a central vascular causation, the muscular phenomena 
noted during the period of paralysis do not support this view This would 
brino- the disease within the grouping of poliomyelitis, and to a certain extent 
confirm the opinion of Dana of a recurrent poliomyelitis Isolated cases 
m childhood of a flaccid paralysis with loss of reflexes which last only a 
few days and then disappear, are not infrequently seen and are usually con- 
sidered as an abortive or evanescent tjqie of poliomyelitis The objection 
to this view and to the other theories of a central nature of the affection is 


the complete loss of reaction of the muscles during the attack of paralysis 
to galvanic and faradic stimulation This would indicate an involvement 
of the teiminal distribution of the nerves m the muscles and the muscle 


fibers themselves As a matter of fact, the loss of the myotactic as differ- 
entiated from the nerve irritability, together mth the changes in the metabo- 
lism, point to the muscles rather than to the nervous mechanism Oppen- 
heim Avould explain this on the grounds of a peripheral disturbance in the 
circulation Malaria as a cause was suggested m the early cases on account 
of its periodicity, but has not been confirmed by later studies of the blood 
Symptoms — The clinical picture presented is so stnlang as to be almost 
dramatic The patient, as a rule, retires to bed feeling perfectly well, or 
with slight prodromal symptoms, and awakens dm mg the night with a 
flaccid motor paralysis which may involve all the voluntary muscles except 
those of tlie face, eyes, tongue, the organs of speech and of deglutition 
This paralysis may last from a few hours to a few days and disappears gradu- 
ally or rapidly In the most severe cases the paralysis is complete and in- 
volves the muscles of the trunk and of all four extremities The muscles 
of mastication and the tongue muscles may be partially involved While 
there is no paralysis of respiration, and while the respiratory rate, as a rule, 
remains wthin the normal range, there is often an inability to take a deep 
breath, and the breathing may be somewhat embarrassed, due to an accumu- 
lation ot mucus m the throat and bronchial tubes Bladder and lectal 
lunctions are retained 


The paralysis is flaccid, the deep and superficial reflexes of the paralyzed 
muscles are lost In one of Holtzapple’s patients prodromal increase of 
reflexes was recorded There are no disturbances of objective sensation 
subjective sensory phenomena are sometimes present, formication, numb- 
ness, a sensation of heaviness may precede and continue during the attack. 
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A feeling of soreness of the muscles is not infiequently complained of aftei 
the attack passes off 

In Holtzapple’s patients, a bulimia commonly preceded the attack, and if 
the appetite was satisfied, and more particularly by an indulgence m rich 
or heavy food, an attack was almost certain to follow during the night Other 
persons m the same family were not so affected While prodromal symptoms 
are not uncommon during the day, the paralytic phenomenon develops, as 
a rule, during sleep The affected individual a^^akens during the night to 
find himself absolutely helpless as a lesult of paialysis affecting all four 
extremities, the trunk, and the neck Sleep may not, however, be interfered 
T\nth, the paralysis first manifesting itself on awakening in the morning 
In other cases the patient awakens before the attack is fully developed, and 
many hours may elapse before the paralysis is complete In some cases the 
paralysis may develop during the waiting hours In these cases inco- 
ordination of the hands and even unconsciousness may usher m an attack 
After a period of paialysis varying from a few hours to a week, motor power 
graduallj’^ returns and with it a leturn of the reflexes and of myotactic irrita- 
bility 

While there is no paratysis of the bladder or rectum m the strict sense of 
the term, it is the exception to have urine voided or the bowels moved during 
the attack This is probably due to a diminution of secretion and excretion 
This IS borne out by the examination of the stomach contents m a case of 
Edsall’s “Even starch digestion was not proceeding and there was a total 
anacidity, showing the whole digestive process to be absolutely at a standstill 
and the gastric motor power diminished, oi abolished for a time ” This 
also explains the lack of desire for food during the attack During conva- 
lescence from the attack one or two loose bowel movements or vomiting 
may occur 

The temperature remains normal throughout the paralytic phenomenon 
The pulse may be normal m frequency and volume or may be weak and 
irregular, -mth evidence of cardiac dilatation Schlessinger^ reports a case 
m which there was bradycardia vath cardiac arhythmia during the attack 
The electrical reactions have been carefully studied during the attaclis 
and in the intervals, by Oppenheim, Goldflam, and others In severe attacks 
there is complete loss of reaction to the faradic and galvanic currents In 
the interval between the attacks there may, in some cases, be a diminution 
m the reaction, a slow vermicular reaction of the muscles, and other evidence 
of degenerative change Continued over a long period of time, these muscles 
may show degenerative atrophy In most cases in the interval between the 
attacks the electrical reaction returns to normal 

Besides the severe form of the disease above described, many cases 
present a less intense grade of the affection both in distribution and the 
extent of the paralysis When the paralysis is localized it is most frequently 
confined to the lower extremities Paralysis of the upper extremities, the 
neck, the face, and a hemiplegic form have been described In some of the 
cases, and most frequently the localized forms, there may be only a partial 
paralysis vith slight or marked loss of power Such attacks may be evan- 
escent, lasting one-half to one houi, oi may be prolonged as m the ma3or 
attacks In these cases the deep reflexes may be diminished or lost with 


* Wien klin Woch , 1905, No 13 
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retention of the superfieial skin reflexes There is likewise a diminution and 
not a complete loss of reaetion to the electrical current i .1 

Abortive and equivalent attacks may occur In the abortive attack tnere 
may be a heavy, sleepy, tired feeling, wth slight weakness in the extremities, 
not sufficient, however, to incapacitate, extending over a period ot several 
days In some of Holtzapple’s series, migraine attacks alternated with tne 
paralytic phenomena and weie sometimes associated with it Consciousness 
was preserved m all the cases reported, with one exception, m which an 
attack of unconsciousness ushered m the paralysis (above noted) 

Between the attacks the patient feels, as a rule, perfectly well In some 
cases the patient may awake in the morning completely paialyzed, and yet 
be occupied ivith laborious woik by afternoon of the same day In other 
cases the attack passes off moie slowly, the full power not being restored 
in from twenty-four to forty-eight houis In Buir’s case it lasted an entire 


weel 


3eK 

Course — ^While cases have been reported as early as the fourth year and 
as late as the thirty-fiist year, the majority of the cases develop about the 
age of pubeity There is a tendency to a diminution m the frequency and 
intensity of the attacks after middle life A degenerative type of paralysis 
affecting both upper and lower extremities and confining the patient to a 
wheel-cliair developed m some of Holtzapple’s cases While this affection 
IS considered by all the other observers as not dangerous to life, sudden death 
in an attack occurred in six of Holtzapple’s cases,^ giving a mortality of 
35 per cent in his individual group 

Treatment. — A study of the family groups above mentioned suggests 
the idea that the underljang factors in the production of the disease vanes 
somewhat in the different groups, and this is borne out by the results of treat- 
ment In two of Mitchell’s cases the bromides give no results, in one it 
had some slight influence In Holtzapple’s cases, 0 5 dram of potassium 
bromide mth 1 or 2 grams of caffeine citrate, repeated in one or two hours, 
had a decidenly abortive influence when taken m the early paroxysms In 
not a single instance did he note the development of an attack when the 
bromide had been taken during the onset 

In Mitchell s cases citrate of potash in doses of 45 to 60 grains a day had 
some small but uncertain effect ” Administered in the beginning of a 
seizure m repeated large doses, it shortened and mitigated the paralytic 

Colon lavage, intestinal antiseptics, venesection, liTOodermoclysis, and 
various forms of electrical treatment have been tried with negative results 
A study of the factors which determine the attacks and their elimination as 
far as possible fiom the life of the individual, together with the maintenance 
of the physical and nervous tone at the normal level, would appear to be 

treatment of a disease which remains with us as it began 
Mitli nestphal, an unsolved riddle 
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CHAPTER XXVII 

RAYNAUD’S DISEASE 
By william OSLER, M D 

Definition— A vascular change, without organic disease of the vessels, 
chiefly seen in the extremities, but also occurring in the internal parts, m 
which a persistent ischsamia or a passive hyperaemia leads to disturbance 
of function or to loss of vitality with necrosis of the parts This definition 
excludes the cases of necrosis due to obliterative arteritis, and the cases 
of postfebrile and of multiple neurotic skin gangrene 
introduction. — ^The blood supply of all parts is controlled by the vaso- 
motor mechanism, which regulates the amount by varying the calibre of 
the arteries The centre of control is influenced by various stimuli, central 
(cerebral), visceral, and external The sudden blush of shame, the instan- 
taneous pallor of fear, indicate the extraordinary rapidity of action, and 
illustrate, moreover, the dxtremes of vascularity in the skin In health the 
vasomotor reactions are not subject to great variations, and so far as the 
skin IS concerned the alterations in its vascularity are dependent more on 
external temperature than anything else So, also, in the internal organs, 
there are certain physiological changes in the blood supply associated with 
periodic functional activities The regional control of the circulation is 
analogous to that of a central distributing station in a great irrigation system, 
ivith its elaborate system of telephones to and from all the plantations 
A uniform supply may be given to all, or the various streams may be diverted 
to a supplementary reservoir, any local plantation may be flooded at a 
moment’s notice, or the supply may be cut off to the finest iivulets 
In the skin, one of the most vascular of parts, the blood supply varies 
greatly in health, particularly m the degree of normal distention of the 
vessels of the exposed parts Whole nations are pallid, others are rubi- 
cund There is an antagonism between the amount of pigment and the 
degree of permanent distention of the vessels of the skin The darker Latin 
races have not nearly the same rich blood supply to the face and hands 
as the fair Teutonic people How rarely one sees in France or Italy the 
full complexion of the English In individuals heredity and constitutional 
lOL n— 40 
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peculiarities have an important influence on the cutaneous blood supply, 
occupation, too, is a factor of the first moment, as persons who constantly 
work in the open air have a permanently heightened skin vascularity As 
IS well known, the grade of the vascularity is no indication of the amount of 
blood m the body — there may be ansemia with a red face, and a chronic 
pallor may be present, with a normal blood count 

In health the color of the ^kin is singularly constant — what we speak of 
as a person’s complexion is the mean between the vasculaiization and the 
amount of pigment But there are a great many individuals with what 
may be called an unstable skin circulation — the vasomotor mechanism is 
not under good control, but works badly, so far as the skin is conceined, 
that special plantation, to use again the analogy of the central iirigation 
scheme, is too apt to be flooded, or the supply may be cut off abruptly How 
many persons, healthy enough in other respects, aie constantly woiiied 
by an abnormal filling of the vessels of the face, sometimes permanently, 
but more often intermittently, the result of central, emotional causes Or 
the vessels of the hands may be constantly congested from an instability of 
the vasomotor mechanism 

By far the most common vascular skin reaction is to cold, in which we 
see four phenomena of the first importance in the study of Raynaud’s 
disease A hand exposed to a very low temperatuie is at first flushed, 
then gets blue, and finally begins to grow pale, the radial aitery may be felt 
to get small and the pulse more and more feeble At first the amemia may 
be patchy, as though some capillary areas had greater resistance, but soon 
the hand is of a dead white color, less sensitive than normal, and stiff 
from inability of the muscles to move freely This bloodless condition, 
due to spastic contraction of all the vessels, is called local sijncope Con- 
tinued exposure at a very low temperature may result m a freezing of the 
whole hand Brought into the warmth, the blood gradually returns to the 
parts, a backward flow takes place from the veins, as a hand which has been 
frozen may become gorged with venous blood befoie a radial pulse is per- 
ceptible It glows livid, mottled, and swollen, pressure with the finger 
causes a spot of amemia, but the return flow is sluggish and almost imper- 
ceptible Pam begins at this stage — the stage of local asplmjxia If the 
hand has not been exposed for a veiy long period this venous stasis gradually 
disappears The radial pulse begins to be more distinct, the hvidity is 
less intense, and the finger imprint is more quickly obhteiated Soon the 
fingers begin to throb, and the whole hand aches, and within half an hour 
or less the color is a vivid pink, the aiteries are throbbing and laige, and a 
pulse may be felt m every finger, and the capillary pulse is visible in the nails 
— this IS the stage of active hypeicemia But if the hand has been exposed 
for a very long time and frozen hard, the venous stasis iihich follows the 
thawing does not disappear, the fingeis remain livid and cold, the circulation 
does not become reestablished, and necrosis or gangrene lesulU 

Raynaud’s disease is a condition m which these four phenomena of 
frostbite, singly or together, aie experienced without fiost, sometimes, 
indeed, as a result of exposure to cold, but more frequently due to unknonm 
internal causes, which bring about precisely similar vascular reactions in 
the fingers or toes, ears, and nose In a majority of healthy persons the vaso- 
motor mechanism works very smoothly and the reactions are within narrow 
limits, but many people have naturally, oi acquire, a great instability of 
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this system, so that abnormal reactions follow slight stimuli S Solis Cohen 
has called this condition \asomotor ataxia, and it is ]ust in th^e individuals 
with an imperfect control of their irrigation pipes that we see the phenomena 
of Raynaud’s disease The morbid flushing and blushing, the vascular 
erythism of Basedow’s disease, the transitory erythemas of the neurasthenic, 
the arterial spasm in migraine, in certain tjqies of angina pectoris, and pos- 
sibly the vascular crises in many abdominal conditions (lead colic, tabes, 
angioneurotic oedema, etc ) all come under this \ asomotor either 

of the dilator (paralytic) or constnctor type A scratch with the finger 
nail, a line drawn, say, on the skin of the chest or abdomen, is followed by 
a very slight reaction, usually a fine red line, but m the subjects of vasomotor 
instability one of three reactions follows, the most common is an intense 
hyperaimia on either side of the line, 4 or 5 mm or more in width, which 
lasts for ten or more minutes, and is sometimes associated with a widespread 
erythema of the adjacent skin This is the charactenstic vasodilator 
reaction, and it is always an active, never a passive, hj'persemia Much 
less common is it to see, following the irritation, a white line, a band of anasmia 
4 or 5 mm in width, which results from spasm, vasoconstnction, of the small 
arterioles of the skin It may disappear gradually or it may be followed 
by an active hyperaimia These two reactions, dilator and constrictor, 
represent the tw'o vascular skin reflexes, w'hich are as important to test as the 
knee reflex or the big-toe reflex, as they give an indication of the existence, 
degree, and type of vasomotor ataxia 'The third and rarest reaction is the 
exudative, when in the line of the irritation, serum is poured out from the 
hj'perajmic vessels with the production of a wheal, factitious urticaria 
(dermatographia) 

Historical Note — So striking a phenomena as symmetrical gangrene 
did not escape description until 1862, the date of Rajnaud’s first paper 
The aflrection is called by the name of the distinguished French clinician, 
because he gave the best account of it, and a rational explanation of the cause 
“I propose to show that there is a variety of dry gangrene affecting the ex- 
tremities which cannot be accounted for by vascular obstruction, a vanety 
characterwed by a remarkable tendency to symmetry^, affecting always 
similar parts of the upper or lower limbs, all four at once, in certain cases 
the nose and ears, and I shall tiy' to show' that this form of gangrene has its 
origin in a disturbance of the innervation of the capillary v essels ” This 
was the object of Raymaud’s thesis, published in 1862, a second impor- 
tant paper appeared in 1874 {Archives gen de med ) Both hav'e been 
tenslated and edited by Barlow' for the New Sydenham Society, 1888 
The article b\ Barlow m the first edition of Allbutt’s System, the monoCTaph 
on the disease by T K Monro, Glasgow, 1899, the Index Catalogue of the 
burgeon-General s library, and Cassirer’s Die Vaiomotonih-irophiechen 
ncuroien, Berlin, 1901, give the literature, old and new Monro’s book 
to d of fhe disease, and is a storehouse of facts relating 

Etiolo^ a common disease Among 23,000 medical patients 

admitted to the Johns Hopkins Hospital in a penod of about tw'en^ years 
there were only 19 eases Cassirer collected 168 cases from the literature 
^r his monograph (1901) and Monro 180 cases for his work (1899) 

1 case occurs among 3000 



628 


VASOMOTOR AND TROPHIC DISORDERS 


Nationality — The disease appears to be more common m England and 
France than in Germany It is not rare m America, as our figures show 
It IS relatively more frequent among Hebrews 

Sex — ^Vomen are much more frequently affected than men — 62 5 to 
37 5 per cent in Monro’s series — an^l this holds good for both mild and 
severe forms 

Ag e. — ^hlore than 60 per cent of the cases occur between the tenth and 
the thirtieth year In Cassirer’s statistics there were 22 cases under five 
years of age, from five to ten, 8, from eleven to twenty, 25, from twenty-one 
to thirty, 40, from thirty-one to forty, 27, from forty-one to fifty, 28, above 
sixty, 18 A number of cases have been described in children Friedel saw 
a SIX months’ old child attacked with swelling of the back of the hand, 
gradually the fingers of both hands became blue and necrosis of the tips of 
several of the terminal phalanges occurred (Cassirer) True Raynaud’s 
disease is rare in the aged, and some of the cases reported have been of senile 
gangrene from endarteritis F P Henry reports the case of a woman, 
aged seventy-seven years, who had typical attacks involving the nose, ears, 
and extremities 

Family Disposition — In a number of cases several members of the family 
have been affected In the milder forms it is not uncommon to see dead 
fingers in three or four sisters I know one family in which the mother 
vhen young had recurring attacks of “white and blue fingers,” and her 
three daughters have been greatly annoyed with vasomotor disturbances 
of the hands and feet In Colman and Taylor’s patient the grandfather 
and the great uncle had Raynaud’s disease Cases of symmetrical gangrene 
have been reported in sisters (Makms) and m three brothers (Bramann) 

Psychical Disturbances — ^To a sudden shock, or a fright, the s'\mptoms 
have been assigned m a number of cases Nervous, highly strung individuals 
are certainly more prone to the disease Some of the worst cases have been 
in hysterical patients 

Sexual disturbances were thought by Raynaud to play an important part 
In some patients mild attacks have been more likely to come on at the men- 
strual period In one instance the disease followed directly upon pregnancy 
(Dickinson) Sexual excesses have been thought to be of moment 

Cold and Damp — ^The milder forms are much influenced by climate 
and by the weather Cases of local asphj^a are much less common m 
America than m England, where severe chilblains leading to superficial 
necrosis represent a frequent type of the disease Cold has an important 
influence, and there are cases m which the symptoms only occur in the 
mnter, and, as a rule, patients liable to attacks are always worse in cold 
veather On the other hand, a patient of Raynaud’s was always worse 
m the summer Washing the hands in very cold or m very warm water 
may bring on an attack 

But in a considerable number of the cases no factor of any moment can 
be determined — ^the disease begins m healthy individuals, and the actual 
cause remains obscure, m a majority, however, there is a marked neuro- 
pathic disposition, an instability of the nervous system, or an actual per- 
version as m the hysterical cases 

Infectious Diseases — In many acute and m a few chronic infections 
multiple gangrene occurs, but it is of a different tjqie to that of Rajmaud’s 
diseases and should not be included m this category In malaria, tjqihoid 
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fever, measles, and scarlet fever local areas of necrosis may occur m various 
parts of the skin, m a few cases acrocyanosis has preceded the local gan- 
grene of the finger tips, but, as a rule, the distribution is very different, the 
skin of the trunk or of the limbs, the lips, and the cheeks 

In syphilis true Kaynaud’s disease may occur, but many of the cases ot 
gangrene in the affection are due to arteritis A remarkable case ot 
naud’s disease m congenital syphilis is quoted by Cassirer A two-year-old 
child with hereditary lues after exposure to cold had attacks of cyanosis or 
the hands and feet, and subsequently of the ears, which had also spots of 
local necrosis Recovery followed mercurial treatment Monro s figures 
give only 2 S per cent of cases with S 3 q)hihs 

Arteriosclerosis — essels beginning to be diseased seem particularly 
prone to spasm, and a certain proportion of cases of true Raynaud’s disease 
show widespread arterial changes, but a sharp distinction should be drawn, 
when possible, between the local gangrene due to obliterative arteritis and 
that which follows the protracted asphyxia of Raynaud’s disease 
Nervous Diseases — Gangrene occurs m a whole series of organic affections 
of the neivous system — neuritis, many affections of the spinal cord, acute 
and chronic, and in hemiplegia These various forms of local gangrene, 
some of which bear a striking resemblance to Raynaud’s disease, will be 
discussed in the section on diagnosis 

Morbid Anatomy and Pathology — No characteristic changes have 
been found After a critical review of the autopsies which have been made, 
Cassiiei concludes that we have not, as yet, any sufficiently thorough 
study of all the parts in a typical case Not one of the negative cases has 
been of such a tyjncal nature, nor has the examination been of so exhaustive 
a character as to justify the statement that there is no anatomical basis m 
the disease The positive results consist either of changes in the bloodvessels 
or in the nervous system, singly or combined, but none of these are in 
any way peculiar or constant Neuritis has been found m seveial very 
carefully studied cases (Pitres and Vaillard, Wigglesworth, and others), 
but it IS impossible to say whether it was causal or a complication of the 
disease itself Changes in the cord have been reported, but the cases have 
not always been genuine instances of Raynaud’s disease, and we shall 
lefei under the diagnosis to the conditions m the central nervous system, 
nhich may induce vasomotor and trophic disturbances Endarteritis has 
been found in some genuine instances of long standing, in others the vaso- 
motoi changes have been due to the chronic disease of the arteries, and 
the cases do not come in the category of Raynaud’s disease Endaiteritis, 
endophlebitis, and degeneiation of the nerves have been found And lastly, 
been negative in a number of carefully studied cases 
The 'pathology of the chscase lends itself to theoretical discussion The 
'iV^ found m a study of the effects of cold in the vascular system 
lire mild and severe types correspond to chilblains and frostbite Every 
teatuie of the disease is mimicked by the effect of cold in the extremities, 
and ne know cold itself is one of the potent factors in inducing the recurring 
attacks \\ e have already studied the sequence of vascular events when 
a part is exposed for a long time to a low temperature, the vasoconstrictoi 
ettect on the arteries, capillaries, and veins producing local syncope, which 

d mP fhnlSoS necrosi^s, but more commonly a vascular reaction takes 
place, the blood flows back from the t eins, and a state of asphyxia or cj anosis 
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follows From this, one of two events may lesult if the part has not been 
long exposed, as the tip of the nose or an ear in ordinary mild frostbite, 
the asphyxia gradually disappears, the arteries begin to dilate, the paits 
get red, and a state of intense hypersemia follows, wth pain and tlrrobbmg, 
and no necrosis results, on the other hand, if the part has been exposed 
for a long time, no vascular reaction takes place, the local cyanosis remains, 
the circulation is not i eestabhshed, and necrosis or gangrene lesults We 
have seen that constrictor and dilator influences pass from the controlling 
centres to every vascular territory of the body, and they may be excited 
by mental, external, oi somatic stimuli There are persons in whom the 
centies controlling these vasomotor actions are unstable — the machinery 
of the iirigation centre is in charge of an inexperienced official who has not 
learned to work the sluices in proper response to the telephonic demands, 
he turns a full head of water into one of Mr Epidermis’ farms and foi- 
gets all about it, or he shuts off the supply from another , flooding the one, 
parching the other, and unless a call gets tlirough in time to coirect the mis- 
take, death of the crops is the result This is exactly what happens m Ray- 
naud’s disease The centres are at fault and work imperfectly We have 
seen that the reaction to external cutaneous stimuli is very varied, usually 
vasodilator but often vasoconstrictor, ivliich is the more important of the 
two in Raynaud’s disease 

One cannot predict in an individual case when the skin is irritated 
whether the response will be constrictor oi dilatoi It has been suggested 
that when the white line of anaimia follows there is disturbance m the 
suprarenal metabolism, but of this there is no evidence, and a prolonged 
study has convinced me that its only indication is a morbid sensitiveness 
of the vasomotor centres In the local syncope of a finger or of the hand 
widespread constrictor influences pass to the subsidiary centres, controlling 
the circulation of the part, and the arteries, capillaries, venules, and veins 
are thrown into a state of spasm The contraction of the arteries may be 
felt (m the radial) and seen (m the retinal arteries) , the spasm of the veins 
may be seen and has been observed by Barlow and others in cases of Ray- 
naud’s disease The spasm of the capillaries is probably a sort of “squeeze” 
on the part of the bloodless tissues, and possibly the muscle fibers of the skin 
itself may be affected The dead white, cold finger contains not a diop of 
blood, and is as exsanguine as if a small Esmarch bandage had been applied 
Suddenly the sluice gates aie opened and there is a rush of fluid into the 
empty channels, every stream is full, every pipe gorged to bursting When 
you take off the Esmai ch bandage from a finger, so rapid is the inundation 
that the eye can scarcely follow it And this is what happens when the 
local syncope gives place to the active hypersemia The flushing is rarely 
so sudden, but a dead white finger may become hypeieemic in from twenty 
to thirty seconds The ischaemia and the active hypersemia are readily 
explained — we see them every day as the effect of constrictor and dilator 
influences 

The local asphyxia is another matter In frostbite, active h}q)er8emia, 
cyanosis, syncope is the order, the cyanosis follows a transient flush of 
hypersemia seen as the first reaction to the cold In Raynaud’s disease the 
Older IS usually syncope, asphyxia, hjqiersemia In frostbite it seems clear 
that the asphyxia is due to a backward flow from the veins, to which the local 
syncope yields as the part thaws, before the arteiies passing to the pait can 
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be felt to pulsate The asphyxia of Raynaud’s disease may be due to the 
same cause, contraction of the veins has been seen by Barlo\\ o) '' 
but that was when the asph-\\ia aheady existed But the first thing niust 
be the relaxation of tlie spasm of the venules and \ eins to jiermit ot the blood 
entering the empty capillaries The stasis and cyanosis pcisist so long 
as the arterioles and arteries remain in spasm In moderate grades oi 
asphyxia some little blood trickles through the sluice gat(«, but in the dcqi 
puiple skin of a tjpical example of Ra-^naud’s disease the circulation has 
ceased and death of the pait is imminent The neci osis is a simiile matter, 
as simple as if a stiing is tied tightly about the finger tip 

The cause of this instability of the xasomotor centres, the natuie of the 
change in them, the reason ot the symmetrical distribution, an explanation 
of the associated haimoglobinuna — these aie questions aiiaiting solution 
With a cleai'cut symiptomatology, having affinities mth othei allections 
due to angiospasm, the disease must not be confounded nitli a series of other 
disoiders which haie mth it gangrene as the most striking feature 

Symptoms — Gcneial Dcsoiphon — Mild, moderate, and severe ii/pn of 
cases may be recogni7ed 

(o) Mild Forms (Joime'! fruitcs) — A girl, aged seientcen or eighteen leais, 
subject, peihaps, foi yeais to cold hands and cold feet, begins to lune 
tingling 111 the fingers and toes, and finds that on exjiosiire, oi nhen the 
weather is cold, her hands and feet get lery blue ^Mlcn she (onies into 
the house they throb and ache, get icd and hipenemic, and feel tense and 
swollen It may take hours bcloie they aie noimal Dining successne 
winters these symptoms may be repeated, and the condition is regarded, 
and lightly so, as chilblains There is nothing to distinguish it from scoies 
of cases ot this common aftection, but one dai, following perhaps a longer 
exposure to cold or after a week or two of cold weather, in which she has 
had to wwk m a room insufficientlv warm, the cyanosis is moic pcisistcnt, 
the skm over the knuckles swells and turns black, blebs form, and half a 
dozen or more areas of superficial necrosis occur The knuckles maj be 
the only paits affected, oi the extreme tips of the fingers TJie patient m.iy 
be incapacitated for a week oi tw'o, and a scries of attacks ma> come on with 
changes in the W'eather Winter after wintei the trouble may recui, and, 
W'hile never reaching a high giade, and only causing \ery supeificial necrosis, 
the suffering and incapacity may be very great In the cold, damj^ climate 
of the British Isles such cases are common England is the land of chil- 
blains, mild and severe, ow’ing to the damp cold and to the insufficient 
heating, particularly of schools and institutions Cold in itself is not the 
only factor, else these vasomotor disturbances w’ould be nroie common in 
Canada, wdiere, on the contrary, they are rare If of transient duiation, 
cold hands and cold feet have not the same import as the all-day-long hviditj' 
of rAese parts caused by working in rooms at a low^ temperature 

The beefsteak hand, a source of great annoyance, often of disconifoi t, is 
a permanent vasomotor disturbance, met wntli chiefly in young girls While 
tiere are cases that persist throughout life, tlie condition may be tiansitoiy 
and associated with menstrual disorders I have twice seen it with the slight 
hypertrophy of the thjToid gland of puberty Tlie color vanes with the 
outside ternperature — either cyanotic or hyperiemic. The hands may be 
pel manently sw^ollen, and the cold, clammy feeling is veiy disagi ccablc The 
hands alone may be affected, more often hands and feet, and there may be 
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the “beefsteak” cheeks with permanent dilatation of the small veins, which 
are sometimes unpleasantly distinct There are men of full habit, often of 
gouty stock, who have this same permanent engorgement of the bloodvessels 
of the evtremities and of the face m a degree that passes the limits of health 
In the winter the cyanosis may be extreme, and when there is much exposure 
the hands become very stiff and there may be numbness and tingling In 
these cases it is a question altogether of cyanosis or hyperiemia, not of 
local syncope, the extremities are either blue or red, not white, and they do 
not come into the category of the formes frustes, but there is a mild type of 
the disease, in which all these vascular disturbances recur in remarkable 
sequences On the morning of the opening of the Johns Hopkins Hospital 
a young woman applied who presented m a typical manner the vasomotor 
changes of Raynaud’s disease The fingers alone were affected, and usually 
only m the daytime Without any warning they would become “dead,” 
and, as she expressed it, “go to sleep,” sometimes three or four of one 
hand or two of one and one of the other — never the thumb The stages 
were always pallor, a dead white, which would last an hour or longer, and 
then the finger became cyanosed, and afterward of a vivid red, and the 
throbbing became unpleasant The fingers were often in different stages, 
and when I first saw her the middle finger was of a dead white, in local 
syncope, the ring finger was cyanosed, while the little finger was red and m 
a state of intense active hyperjemia She was a nervous girl, much over- 
wrought mentally, and this condition had been a source of great anxiety 
The attacks had occurred at intervals for several years, but the cyanosis 
had never persisted long enough to cause local necrosis of the finger tips 
I saw this patient at intervals for many years, often in most typical attacks, 
but neciosis never took place, and she gradually got quite well 

In middle-aged women, in connection with the parresthesia and numb- 
ness of the hands and feet — the acroparsesthesia — there may be vascular 
changes, sometimes dead fingers — syncope most often, and slight grades of 
cyanosis 

(b) Moderate Seventy — A woman, aged twenty-five or thirty years, after 
perhaps a period of worry and ill health, begins to feel pain m the fingers 
or m only one or two fingers of each hand Or it may be only a numbness 
and tingling, not actual pain, and the fingers feel stiff Then she notices 
that they have changed in color, are white and cold, and remain so foi 
an hour or two at a time, gradually getting red and warm Within a day 
or two a change occurs — they remain permanently blue, asphyxiated, per- 
haps to the second joint The pain becomes more severe, and may require 
morphine The tip of one finger or the terminal joint of another gets darker, 
and perhaps a few small blebs form The other fingers show signs of 
restored circulation, but necrosis has occurred m the pad of one and in the 
terminal inch of another The eschar of the pad of the finger gradually 
separates and healing takes place, with much less loss of tissue than had been 
anticipated The necrotic phalanx shows a line of demarcation, and after 
a couple of weeks the bone is snipped off, but it takes a couple of months 
before healing is complete The general health improves and the patient 
gets quite well She may never have another attack, or, what is more 
common, in six months or a year there is a second In many of these cases 
of moderate seventy after two, three, or even four slight attacks complete 
recovery takes place 
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fc) Severe Forms — No moie teiiible malady exists than tlic scvcic t>pe of 
Eaynaud’s disease A man, aged twenty-five or t^\ enty-six years, of a neuro- 
nathic disposition, begins to have numbness and tingling m the hands and lect, 
with local syncope The feet become painful, and one nioinmg he notices 
that they aie livid to the ankles, shghth s\\ollen, and so tendei that he cannot 
put them on the ground At the same time the ears become sw ollen and red, 
with the margins very blue The tip of the nose changes in color, v itliiii a few 
dar s the cyanosis has deepened, the toes are black, the feet pui pic, and about 
the ankle is a zone of a bluish led color , it looks as if both feet n ould become 
fran^renous A black line has foimed at the maigins of the ears and llicie is 
a small black spot at the very tip of the nose The pain in tlic feet is atio- 
cious Pulsation is felt in the ai tones About the end of ten da^s the feet 
bemn to look better, the circulation is reestablished as f.ir as the bases of the 
toes, which leinain black, and a line of demai cation begins to form In- 
stead of losing both feet, only tno oi tliiee toes of each foot may be lost, 
and a small iim of the ear and a superficial abrasion of the tip of the nose 
Within three oi four months the patient is well The gic.itcst difiiciilty 
has been in the separation of the necrotic parts The folloi\ing wintei the 
patient notices that the urine is bloody, the fingers begin to feel stift and 
painful, and m a few daj's an attack is m full sning, this tunc he loses a 
finger oi tno Three months latei, before the hands li.uc quite recoicred, 
the right foot gets cyanotic and painful, the hvidity extends abo\c the ankle, 
and the gangrene is so extensile that the leg has to be amputated Foi 
a year there may be good health, and suddenl> the other foot becomas .ifl- 
ected, the gangrene extends, and this leg, too, is lost Aftci a six months’ 
respite the unfortunate victim may have an attack of such seicrit) m the 
hand that the arm has to be amputated I san a wom.in i\ lio had had just 
this sequence and had lost within fiic years one hand and both legs The 
attacks had begun in the fingers like the oidinary t>pc of Raynaud’s disease 
In a few cases serious internal complications occur The hromoglobinuria 
persists and the patient may die of it, or theie may be attacks of scveic 
abdominal colic Cerebral symptoms may recur with each attack in the 
extremities, epilepsy, aphasia, transient hemiplegia, and the patient may 
die in coma Fortunately, these veiy seveic forms aie exceptional, and 
yet in attendance at every large hospital thcie is usuall) one case ol this 
sort, and the maimed victim finally drifts into an almshouse 
The Symptoms in Detail — The local syncope, the first stage, is the 
most characteristic single symptom of Raynaud’s disease, the otheis, cyan- 
osis, active hyperiemia, and gangrene, w'e see m many conditions, but the 
Mad white ancBDiia of a finger, of a toe, of one eai, is a rare jihenomenoii 
Occasionally, in arteriosclerosis one sees spasm of the peripheial aiteiies 
and pallor of hand or foot, but such a persistent ischremia as that seen in 
typical cases is not met wnth in other pathological states The fimreis aie 
most often affected, then the toes, the ears, and the tip of the nose The 
whole foot or hand is not often involved The amemia may be induced m 
a tew minutes, giving a dead white appearance to the skin At fust it may 
be patchy and gradually extends Aieas of slight discoloiation may be 
seen before the ischaemia is complete Once fully established the finger 
^oks dead, and is cold and sometimes clammy like the fingei of a coipse 

3 7 7 the adjoining fingef or 

of the palm of the hand, and the pait feels cold The patient may com- 
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plain of numbness or a heavy, painful feeling, sometimes of pins and needles 
At tins stage the pain is rarely extreme The motility is impaired, and 
on attempting to move it the finger feels stiff The duiation of the ischaemia 
is very variable — from a few minutes to an hour or more — very much less than 
the cyanosis or active hyperaemia The attacks may recur eight or ten times 
in a day Mild grades of local syncope are often seen m the “dead fingers” 
of nervous and neurasthenic individuals, but the ischaemia is not complete, 
the color is not often of a dead white, and it is not associated with the reactions 
of the attack of Raynaud’s disease The paraesthesia may be marked, 
particularly in the cases of “waking” numbness Occasionally in healthy 
persons local spasm of the arteries causes a patchy ischaemia of the skin 
It IS sometimes seen under emotional excitement, and Hochenegg mentions 
a case of a healthy man whose nose became of a chalky white coloi undei 
excitement 

A good imitation of this condition may be had by making artificial anaemia 
of one finger with a rubber ring Within a minute the temperature drops 
and there may be numbness and tingling The sensation is not neaily so 
unpleasant as if the light ligature is placed around the finger while full of 
blood A useful demonstration when lecturing on the disease is to produce 
the local syncope with a rubber ring rolled up the index fingei from the 
tip, tie a ligature tightly about the middle finger, and in a minute cyanosis 
will be present, then if the circulation is reasonably active there will be 
the pink skin of the ring finger in aetive hyperiemia, the cyanosis of the 
middle, and the ischsemia of the index finger The local syncope may 
disappear m one of two ways — the taps may be turned suddenly and 
the vascular areas are immediately flushed with blood, ]ust as happens 
when the ring of rubber is removed, the anaemia of the finger is instanta- 
neously obliterated, but much more frequently it is a slow process, and a 
mottling appears and gradually the second stage of the process is produced 

Local Cyanosis or Asphyxia — ^This has been called by various names 
— local apnoea, acrocyanosis, acro-asphyxia — but the first names are the most 
appropriate This may come on without a previous stage of syncope, at 
any rate, syncope is not always seen The color is variable, from a reddish 
blue to a blue black, sometimes an ashen gray, and if it persists for a long 
time, an intense indigo blue The finger nails may be of an inky black color 
There may be shades and motthngs of color from a light grayish blue to 
an intense blue black and an inky black Pressure with the finger eauses 
an area of anaemia which is very slowly obliterated With the cyanosis 
the finger is swollen but not oedematous The temperature is lowered — 
8° or 10° Ri\ a measured the temperature before the attack between the 
thumb and index finger at 35 8° C , in the attack it was 20 6°, and that of 
the hollow of the hand 23 4° Even in a w’arm bath the part may remain 
cold and cyanotic The asphyxia may be intense m one finger while the 
adjacent one is m syncope The color is due to the fact that the circu- 
lation IS so slow that the capillaries are filled with red corpuscles, the htemo- 
globin of which is deoxidized Normally in the capillaries of the skin the 
circulation is so active that the corpuscles have not time to discharge their 
full load of oxygen, but when from any cause there is stasis the corpuscles 
unload all they possiblj can and the change in color is noticed imme- 
diately Two events may follow the local asphyxia — active hyperaemia 
01 necrosis 
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Active hypeiwmia is an important stage in Raynaud s disease It may 
follow directly upon the syncope, more often it follows the asphyxia Attei 
peisisting for several houls, oi even for a day oi more, the color begins to 
dian<re, the patient feels a throbbing, and gradually the circulation is restored 
and the cyanosis is replaced by a bright pink The finger gets hot and throbs, 
the pulse is to be felt m it, the ladial is full and large, if the hand has been 
affected, and a capillaiy pulse may be seen m the nails This stage lasts 
a variable period, usually bearing some proportion to the duration of the 
cyanosis While the sequence of white, blue, and red is the rule, there are 
exceptions, the process may begin m one finger with a tiansient hy])eramu.i, 
and then the syncope follows and the cyanosis, a sequence of red, white, and 
blue Monro gives the case of a physician who had had ^arlOus vasomotor 
phenomena and whose hands in the morning, aftei he had washed them, 
were very red, then they became white and aftei m ard blue When the hand 
and fingers are involved, all three piocesses may be obsened togcthei — the 
hand may be of a deep red, one finger white and the others cyanotic, or 
adjacent fingers may be red, white, and blue Persons subject to attacks, 
pai ticularly of the milder forms, may bring on an attack of local asph> xia 
by going out in the cold, when the hands become blue, sometimes at once, 
sometimes with a stage of prelimmaiy syncope, then when in the vaiinth 
the active hyperiemia is quickly established and the hands get hot, throb, 
and are painful If the asphyxia persists and the circulation is not reestab- 
lished, there is danger of the final stage — nccrosvi or gangrene This ina> 
follow the local syncope or more commonly the asphyxia The fingcis 
01 toes or the whole foot remain cold and dead witliout anj attempt at 
recovery of the circulation, the color gro\\s darker and one or two of the 
fingers, or the tip of one, in mild cases, becomes black Small blebs with 
serum form and break, leaving excoriations, oi the bulhe bieak and le.ue 
a dry, black skin The extent of the gangrene is generally much less than 
the appearance of the part Avould indicate, a foot wdiicli ioolcs hopeless at 
the end of the first w^eek may by the tenth day show' great improvement 
and the toes alone be gangrenous The necrotic part is giadually marked 
off by a definite line, and the skin of the proximal pait is inflamed, often 
with a dull, cyanotic appearance The process of separation of the paits 
IS very tedious and accompanied by great pain It may take W'eeks foi 
a big toe to slough off and months for the anterior pait of a foot When 
the sloughing reaches the bony parts it is w'ell to help the process by suigeiy 
In the ears the necrosis is usually very superficial, forming a black eschai 
along the edge of the helix In successive attacks a considerable poition 
of the margins of the ears may be lost It is rare to see much neciosis of 
the nose, and even w'hen the asphyxia is very pionounced and gangiene 
looks threatening, recovery may take place w'lth a very superficial loss of 
substance 


Symmetrical parts are usually but not always involved The process 
may begin m both hands or both feet and extend to gangrene in only one foot 
or one hand When the ears are involved superfieial necrosis occurs, as 
a rule, in both A typical attack may occur in only one extremity Of 
tie distribution of the gangrene Mumo gives the followung figmes In 43 
pel cent of the cases one or both of the upper extremities w'as attacked , m 

Pauf oTi ’ttf and in 22 per cent , upper and lower limbs 

I aits other than the extremities may be involved, in severe attacks in winch 
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the ears are affected the cheeks may be dusky red and swollen and threatened 
with gangrene The chin may be the seat of local syncope or asphyxia 
In lare instances the tongue is attacked In Powell’s case the tip became 
deeply cyanotic, and a superficial ulcer formed The lips have been the 
seat of both syncope and asphyxia, the nates and the labia majora have been 
attacked Raynaud describes a case of local and painful asphjTvia of the 
nipples The eyelids have been involved The cases in which local 
gangrene occurs on the trunk and the proximal parts of the extremities are 
rarely Raynaud’s disease, but the postfebiile and other forms In a few 
cases the areas of local asphyxia may be present, as in Tannahill’s remarkable 
case A seven-year-old child subject to cold hands and cold feet had numei- 
ous attacks of local asphyxia of the extiemities and of the ears, with hajma- 
tiina, and latei a severe attack in the left foot, with gangrene The child 
had also well-marked local asphyxia in areas on the extensor side of the left 
foiearm and one on the inner side of the leg 

Othei Local Changes — ^With recurring attaclcs of local asphyxia the hands 
may get thick and coarse Rolleston describes a case in which they became 
visibly larger Marked thickening of the skin of the fingers and a parch- 
ment-like induration may occur suggestive of scleioderma In a few cases 
this disease has directly followed lepeated attacks of local asphyxia I 
have had a well-marked instance of this kind which is reported under the 
section on Sclerodeima The nails may be much altered m color, of a 
dark brown or brownish black, rough, iibbed longitudinally, and where 
partial neciosis of the phalanx has occuired they aie gieatly defoimed 
Suppuration may take place at the root and prove very obstinate Des- 
quamation of the skin of the fingers occurs if the cyanosis has lasted for 
a day or two 

Dishirbances of Sensation — Pain is an element of the first importance 
in all severe forms of the disease, particulaily when the stage of gangiene 
IS reached The patient dreads to have the parts touched, oi the slightest 
contact of the clothes causes agony It is not confined to the affected 
parts, but may pass up the legs or arms, and may reach an intensity that 
causes the patient to cry out Extreme local cyanosis may occur wnthout 
much actual pain, and one rarely sees the pain of ei ythromelalgia unless 
necrosis has taken place The woist attacks I have seen weie in hysterical 
subjects and m very neuropathic Hebrews In the severe attacks of local 
asphyxia the fingers may throb and ache as m chilblains The local syn- 
cope may be painless, but in instances preceding gangrene the pains may be 
the first symptom and even antedate the ischiemia Occasionally the whole 
course of the disease is painless One of my patients lost the tijD of one 
index finger without any pain, but in other attacks during the tliree years 
m which he was under obsen ation the pain was often atrocious In another 
case the index finger was not painful, only numb, but the adjacent middle 
finger, m very much the same condition and ivith one gangrenous bleb, was 
very painful, and after he recovered, although the pads of the two fingers 
looked very much the same, glossy and bluish white, that of the index 
finger felt only a little numb when touched, but the skin of the middle fingei 
was exquisitely tender 

Anaesthesia, a dull numb feeling, is usual with the local s-ymcope, par- 
lesthesia, tingling, and prickling are present during the asphyxia, sometimes 
an unpleasant throbbing and burning Following the attacks there may be 
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extreme hjmerfestbesia of the affected fingeis ox toes, axid for months the 
patient may not be able, for example, to use the hand, on account ot the 
knsitiveness of the finger tips The cases mth dissociation of sensation ai c 

usually syiingomyelia „ , , i 

Sweatinq may be present in the stage of loeal syncope, the finger may be 
covered ^^nth a cold sweat In the active hyperjeimc reaction the wliole 
hand may be moist, and in the protracted asphjxia a clammy moisture may 


cover the skin i 

Motoi DtsUnbances — ^Vith the fingeis dead and cold, motion is impaired, 
and they feel stiff, but, as a rule, there is not much niotoi disability apait 
from that caused by the pain In a few cases wasting has been desciibcd 
m the mterossei and in the tlienais and hypothcnars 

Complications — If, as we suppose, the symptoms of Eaj naud’s disease 
are due to an angiospasm of the peripheral vessels, evidence of similar 
changes should occur elsewhere in the bodj', and in two legions at least, 
the eye and the biam, such is the case 
Eye — ^Raynaud himself noticed that there were coincident alterations 
in the retinal arteries In a man uith t^qiical attacks of local asplp-xia, 
during the period of reaction, the central artery of the retina and its blanches 
had very clear contouis, and were definitely naiiow'cr around the papilla 
than at the periphery, and here and there was a sort of partial constriction , 
the veins weie dilated, elongated, and pulsated In another case Panas 
observed a definite relation between the state of the arteries of the fundus 


and the cyanotic attacks, contiacted w'hen the fingers w ere cyanosed, w idened 
when they returned to their natural color These arc exceptional e\enfs, 
as a rule, there are no changes in the retinal vessels coircsponding m any 
way with those m the peiipheral arteries 
I have looked m vain for signs of constriction in sc\eral very topical 
cases, in one when the local syncope of the hands w’as extreme In the 
two cases wnth marked cerebral symptoms theie W'eic no visible alterations 
in the retinal vessels In a lemarkable case leported by Weiss, with 
symmetrical gangrene of the fingers and leddemng with superficial gan- 
grene of the skin of the left side of the face in the zygomatic region, theie 
was retraction of the eyeball in the same side, nariow'ing of the palpebial 
fissure, and slight ptosis, phenomena wdiich Weiss referred to the cerMcal 
sympathetic 


Bram — ^\Ve have learned to recognize angiospasm as an important factor 
in cerebrospinal lesions Scleiotic arteries are paiticulaily pi one to spasm, 
and the multifoim clinical picture in certain cases of arteiiosclciosis tan only 
be explained by a transient contiaction of the bloodvessels, causing .in 
ischiemia and loss of function The temporaiy amblyopia has been seen 
to be due to spasm of the retinal vessels, and the transient monoplegias, 
hemiplegias, aphasias, and even paraplegias, from which rapid and com- 
plete recovery takes place, cannot possibly be due to organic lesions, and are 
most hkely the result of angiospasm m definite vascular teiritories I 
have known twenty oi more transient attacks of aphasia and monoplegia 
Irom which perfect recovery has taken place Identical symptoms occur 
in Kaynaud s disease Raynaud himself leports a case m a woman, ao-ed 
sixty-tw'o years, but the tiansient hemiplegia occurred two yeais before 
the symmetrical gangrene Weiss reports transient aphasia, and Simpson 
temporary hemiplegia, both in patients having well-marked features of 
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Eaynaud’s disease One of the most remarkable cases on record came under 
my care at the Johns Hopkins Hospital ^ 

The patient, a woman, aged forty-eight years, was admitted with the 
complaints of difficulty m speaking and peculiar sensations in the fingers 
For five or six years she had occasional attacks of numbness and mottling 
of the fingers In April, 1891, she had dizziness and perhaps loss of con- 
sciousness A month later there was a second attack, with pain and local 
asph}Oi.ia m the little and ring fingers of the right hand In January, 1892, 
there was another attack of dizziness, with asphyxia and superficial necrosis 
of the terminal phalanges of the index and little fingers of the right hand 
On February 2 there was an attack of aphasia, with loss of power in the 
right hand and paresis of the right foot Recovery from this was rapid 
On March 31 there was a second attack of complete aphasia and spasm 
m the right hand After this she had good health until the summer of 1894, 
Avhen there was slight pain and aching m the right leg and toes In February, 
1895, there was local asphyxia, with necrosis of the terminal phalanx of the 
middle finger of the right hand On April 4 she had a severe attack, ivith 
headache and slight paralysis of the left arm and leg There were severe 
local symptoms m the right hand and fingers On July 19 there was a third 
attack of aphasia with hemiplegia of the right side, local syncope, and 
asphyxia of the right hand and fingers In January, 1896, there was intense 
pain in the right hand, with rapid gangrene to the elbow, after this coma 
and death 

A somewhat similar case is reported by Dukeman A woman, aged 
fifty-seven years, began to have local cyanosis and necrosis of the left ring 
finger During the convalescence from this attack the fourth finger of 
the right hand became involved, and she had a right-sided hemiplegia and 
died m coma It seems only reasonable to regard these attacks as due to 
vascular changes in the brain of the same character as those which occur 
in the peripheral vessels True, the arteries of the brain itself have not been 
found m spasm, but the ephemeral character of the attacks can scarcely 
be explained m any other way, and we have the visible demonstration in the 
eye of the transient loss of function m connection with spasm of the arteries 
of the retina 

Epilepsy — A number of cases have been reported m which convulsions 
have occurred, in some the epileptic seizures have been independent of the 
local cyanosis, m others the association has been very close The case 
reported from my clinic by H M Thomas,* one of the most extraordinary 
in this respect, illustrates the vnde symptomatology of the disease A man, 
aged twenty-three years, had typical Raynaud's disease— fingers, toes, ears, 
nose — and the cyanosis often proceeded to superficial necrosis The attacks 
only occurred in the vanter, in the warm weather he was perfectly well 
Epileptic attacks accompanied the outbreaks of local cyanosis, but only m 
the ivinter, when he also had hiemoglobmuria We followed his case vith 
great interest for more than three years The local cyanosis was very 
marked, but the necrosis was never widespread He lost a little of the ear 
margins, of the tip of the nose, and of the pads of the fingers After three 
years the epilepsy ceased, but the winter attacks of cyanosis came on as 

‘ American Journal of the Medical Sciences, 1896, cxu, 522 

^ Johns Hopkins Hospital Reports, 1891, u, 114 



RAYNAUD'S DISEASE 


639 


usual and were associated with crises of abdominal pain, just like those of 
angioneurotic oedema, and he had swelling of the spleen Unfortunately 

we lost sight of him „ 

Mental Troubles— The subjects of Raynaud’s disease are very otten 
neurasthenic and subject to great depression In hysterical patients, 
durino- the attaclvS the mental symptoms may be aggravated ihere 
are no psychical disturbances peculiar to the disease Iri a large number 
of mental disorders attacks of Raynaud’s disease have been described- 
mama, amentia, melancholia, circular insanity, and progressive paralj'sis 

of the insane r j . 

OrgEniG Lesions of Brsiin end Cord — ^Except tlie coiiiplic<itions referred to 
above, there are no features of Rajmaud’s disease suggestive of coarse 
lesions of the central nervous system On the other hand, local cyanosis 
and trophic disturbance are exceedingly common m many organic diseases 
of the brain and cord These have often been described as cases of Ray- 
naud’s disease, but they are the vascular and ti opine lesions well recognized 
as occurring m myelitis, sjTingomyeha, and tumor of the cord These 
forms will be discussed under Diagnosis 

Unnary Changes — Hamoglolnnuna — ^Albuminuria may occur during 
the attacks m paroxysmal form, or it may be permanent Actual nephritis 
IS rarely present Htemoglobmuria is the most remaikable complication 
of the disease, and occurs in a considerable number of cases It nas first 
described by Jonathan Hutchinson, and has been specially studied by English 
authors The well-knomi surgeon Druitt described his own case* TJie 
attacks were brought on by worry or exposure to cold, and were associated 
with local cyanosis, numbness, and tingling of the extremities, and at times 
these features were suggestive of imminent gangrene He died in 18S3 
of hiematuria 

Monro, who deals very fully with this complication m his monograph, 
notes the peculiar fact that hremoglobinuria is much more common m males 
In Raynaud’s disease only 37 4 pei cent of the cases aie in males, but in the 
cases of hasmoglobinuria with Raynaud’s disease tlie proportion is 714 
per cent of males As a rule, the urinary changes are only met with during 
the existence of the local cyanosis, and the attacks aie more liable to occur 
when the patient is up and about When put to bed the hiemoglobmuiia 
may cease, although the paroxysms of local cyanosis recur The influence ot 
cold IS the most remarkable feature in the attacks, a patient may be free 
during the warm weather, as m one of the cases mentioned above, but with 
the onset of cold weather the attacks begin and may recur at inteivals 
through the winter As Barlow pointed out, this is exactly what happens 
m the cases of ordinary paroxysmal hfemoglobinuria During the attacks 
the spleen may be enlarged Abdominal colic occurred in my case So 
far as I know, jaundice has not been described in these cases Various 
changes m the blood have been described — hEemoglobinsemia wth irregularity 
of the corpuscles and disinclination to form rouleaux I do not know that 
the fragility of the corpuscles has been studied in these cases by the new 
methods, but we may suppose that from some unknown cause this has 
been greatly increased The connection with the vasomotor phenomena 
remains obscure Possibly in the cyanosed areas changes occur in the 

‘ Medical Times and Gazette, 1873 
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serum of the stagnated blood which give to it a foreign hiemolytic quality, 
but we have in reality no reasonable explanation of the remaikable 
phenomenon 

Skm — In a few cases purpura has occurred Urticaria has been piesent 
and has recurred with the paroxysms The i elation between true Eay- 
naud’s disease and scleroderma has been much discussed Repeated 
attacks may give a haid sclerosed aspeet to the fingers It is certainly 
rare for generalized scleroderma to follow the recuiiing attacks of Ray- 
naud’s disease, there are a few cases, however, with this sequence Barlow 
mentions a case with typical local syncope of the finger tips which ended in 
symmetrical gangrene of the tip of each index finger She recovered, but 
the fingers presented an atrophied and contracted appearance, subsequently, 
extensive scleroderma of the skm of the chest walls came on and she died 
marasmic I have reported a typical case of this kind Much more com- 
monly as the scleioderma develops on the hands and feet there is local 
cyanosis and trophic changes in the finger tips and in the knuckles Local 
necrosis occurs, and the terminal phalanges become shrunken and contracted 

Heart and Artenes — In a few cases organic heart lesions have been pres- 
ent The extraordinary acrocyanosis of congenital heart disease never 
goes on to necrosis Occasionally m mitral and tricuspid lesions m children 
tlie cyanosis of the fingers and toes may be lemarkable, and m the cold the 
hvidity may be extreme Embolic gangrene has in some cases of organic 
heart disease been mistaken for Raynaud’s disease, m others there appears 
to have been a combination of the two conditions, as m Colson’s jratient 
(quoted by Cassirer), a four-year-old child with an organic valve lesion 
Sudden swelling of the left hand occurred with gangrene of the fingeis 
Three months later there was a second attack of swelling of the fingers of the 
left hand, ivith blueness, which disappeaied m a few days, but at the same 
time the left ear became swollen and cyanotic This seems to have been 
a case of genuine Raynaud’s disease complicating a heart lesion 

Artenosclo osis is not a common feature, but it may be present, and a 
number of typical cases have been reported In a majority of the patients 
the arteries are healthy, and the pulsations may be felt m the vessels of 
the affected limbs even to the smaller branches In long-standing cases 
definite changes m the arteries may be found A patient of Barlow’s 
had tjq)ical attacks of local syncope and cyanosis, and m his second wmtei 
a little gangrene of the second and third toes of the left foot Two years 
afterwaid the toes of both feet became very blue and gangrene involved 
the left foot and ankle Amputation of the thigh was done The aiteiies 
were found to be diseased The right toes showed signs occasionally of 
local asphyxia, and two years later the foot became gangrenous and necessi- 
tated amputation of the right leg The arteries were found diseased Bar- 
low remarks that this case approximated to one of Friedlandei’s obhteiative 
artel itis, and it seems reasonable to suppose that the recuirmg spasmodic 
contiactions of the vessels brought about a permanent alteration in the walls 
and lumen In the very large group of cases of local gangrene due to 
arteritis it is by no means easy to say whether the condition is one of 
Raj naud’s disease or not 

Jomts — ^In recurnng attacks m the fingers the terminal joints may be 
ankylosed by peri-articular thickening, and m long-standing cases the 
last phalanges may be bent at right angles Effusion may take place 
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into tlie larger loints (knees), as in a case reported by Southey The most 
remarkable case is one reported by Weiss “There was effusion m the 
loint cavities and infiltration of connective tissues above and beioTS the]omts, 
once there was synovitis of the metacarpophalangeal ]omt of the right 
middle finger followed by tenosynovitis of the flexor tendons of the finger 
“On one occasion there was effusion into the knee-joint associated 
with exudation into the cellular tissue of the thigh and knee The 

skin was only reddened once, namely, m the case of effusion into the shoulder- 
joint, the temperature was not raised at the outset and the cun e was afebrile 
throughout” (quoted by Barlow) The occurrence of Raynaud s disease 
with arthritis deformans is discussed elsewhere in this lolume (McCrae) 
Diagnosis — Let me define again the main points Raynaud’s disease 
IS an affection of the vasomotor (and trophic) centres, the anatomical basis 
of which has not yet been determined The symptoms are associated 
Mith pain and vascular disturbances of the extremities — fingeis, toes, hands, 
feet, ears, nose — local syncope, hjqieiasniia, asphj'xia, local necrosis, usually 
occurring symmetrically and in recuriing attaclcs Sensation and motion 
are not involved, but m some cases there are symptoms indicative of 
involvements of the vascular terntoiies of the brain (ajihasia, hemiplegia), 
kidneys (hsemoglobmuria), and intestines (colic) The disease is most 
common in neuropathic individuals and women are much more frequently 
attacked than men Few affections have more striking characteristics, 
and yet the difficulties in diagnosis are often very great 

IMd Forms — If we could make necrosis the ciiterion and call no case 
Raynaud’s disease unless the vascular changes had proceeded to gangrene, 
the diagnosis would be simple enough, but w e cannot possibly exclude the 
milder forms, which escape this final stage For years a patient may ha\ e 
recurring attacks of local syncope and asphyxia, mth pain and great dis- 
ability, but each time the cyanosis yields or disappeais m an active hjper- 
semia Then m an attack, it may be the tenth or twentieth, the cyanosis 
of one finger does not yield, necrosis occuis, and the tip of a finger or an 
entire phalanx is lost Or, what is still moie common, the local asphyxia 
persists long enough to cause a shght superficial necrosis of the pads of 
the fingers or of the tips of the knuckles, a bleb forms, and there is left a 
superficial scar Many cases go no farther — tj^jiical cases, which never 
reach the stage of severe gangrene But here arises the difficult) — uhere 
are we to draw the line m these mild forms’ It is not possible — Nature 
draws no hard and fast lines Thus, there are cases of chilblains vith 
every feature of Raynaud’s disease, indeed, we may say that this remarkable 
affection represents the typical forme frusie of the disease, but we very 
properly hesitate to group all forms of chilblains under Raynaud’s disease, 
and yet some of the most typical and serious cases of Raynaud’s disease liaA e 
been preceded by ordinary chilblains, and the attacks have never come 
on except in the mnter months, after exposure It is the sequence of events 
and the periodicity that characterize the disease, not the individual elements 
Two affections mth many points of similarity to Raynaud’s disease, ery- 
thromelalgia and scleroderma, mil be considered separately Of many 
torms of local necrosis which have to be distinguished, the more impoitant 
may be grouped under four headings — organic disease of the nerious 

system, obliterative arteritis, postfebnle necrosis, and multiple neurotic 
skin gangrene ^ 

O O 
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Diseases of the Nervous System — Synngomyeha — In no other organic 
affection of the nervous system is the condition of the finders and toes more 
similar to that m Raynaud’s disease, and yet m the majority of cases the 
added distmbances of sensation and motion make the diagnosis easy 
It IS more parti culaily m the form with sclerodactyhsm (Moi van’s disease) 
that the mimicry is seen The following differential table, modified from 
that of Castelhno and Cardi, quoted by Cassirer, gives the essential points 


Synngomyeha 

1 Begins gradually 

2 Course very chronic, ten to fif- 
teen j'ears 

3 Begins usually in one extremity 
and extends slowly to the others 

4 No previous vasomotor changes 

5 Recurring painful panaris 

6 Skin cyanotic and cold 

7 Dissociation of sensation 

8 Atrophy of muscles 

9 Ulceration common 

10 Nails lost, and when reformed 
much curved and thick 

11 Necrosis and separation of bone 

12 Fingers much curved and con- 
tracted 


RayTiaud’s Disease 

1 Begins suddenl}’^ 

2 Course more acute, one to three 
months 

3 Symmetiical onset the rule 

4 Vasomotor changes marked 

5 Dry gangrene 

6 Skin black and cold 

7 Anesthesia or paresthesia 
S Atrophy very rare 

9 Ulceration rare 

10 Nails dark, not deformed 

11 1 Atrophy of terminal phalanges 

12 J only 


Diseases of the Bram — In hemiplegia the hand and foot of the paralyzed 
side may show maiked vasomotor clianges, gieat congestion, oedema, and 
occasionally necrosis of the fingers or toes I have already referied to the 
cerebial complications of the disease, the transitory aphasia and hemiplegia 
which may accompany or precede the other manifestations, and m some of 
the cases m which Raynaud’s disease has been said to complicate hemi- 
plegia the peiipheral and central symptoms Iiave been due to one and the 
same cause The hemiplegia of Raynaud’s disease is usually tiansitory, and 
occuis m the subjects of repeated attacks of local syncope oi of symmetrical 
gangrene In organic hemiplegia the trophic changes leading to gangiene 
have rarely the same distribution as the necrosis of Raynaud’s disease, 
the heel or the inner part of the ankle or the sole of the foot is as likely 
to be attacked as the toes, and there is not the same sequence of vasomotor 
changes 

Diseases of the Spmal Cord — In many affections of the cord, acute and 
chionic, the most marked trophic changes may occur, leading to gangrene, 
and while the pictme may lesemble somewhat that of Raynaud’s disease, 
there is rarely any difficulty m diagnosis With chronic affections, in tabes 
and m tumor, trophic lesions of the toes and of the skin of the feet may occur, 
with a striking similarity to the lesions of the disease under consideration 
Much more common is the trophic change vmthout any vasomotoi phenomena 
I have seen extreme asphyxia of the feet in tabes precede the appearance of 
the perforating ulcer Schlesmger has reported a case of sarcoma of the 
cord intli sjTOmetiical gangrene of the toes In acute myelitis the trophic 
changes have rarely the features of Rajmaud’s disease, the toes may not 
be affected, but the heels or multiple patches on the legs The gangrene 
comes on with much greater rapidity I reported a remaikable case of 
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STOliiloma of the cord with acute central myelitis and widespread tiophic 
changes Following trauma and in all varieties of acute conipicssive 
myelitis local gangrene may occur, but the “acute bedsoie, as it is called, 
IS a very different lesion m distribution and m appearance, and could never 
be confounded wnth Raynaud’s disease 

Multiple Neuritis — ^Remarkable vasomotor and trophic changes may 
occur in neuritis One of the most common is the loss of control (paresis) 
111 alcoholic neuritis, with an extraordinary cyanosis of the hands and feet 
Still more remarkable changes may be seen m the acute neuritis of the in- 
fectious fevers— the hands may be swollen and cyanotic, but I have nevei 
seen necrosis In the neuritis of the arm w'hich sometimes follows arthritis 
of the shoulder-]oint I have seen the whole forearm and hand swollen, 
painful, and red, except the finger tips, which looked livid, as though about 
to become necrotic There are cases m which a multiple neuritis i\ itli motor 
paralysis and vasomotor changes has been associated with local gangrene 
Cassiier, after a careful analysis of the literature, concludes that genuine 
instances are very rare Occasionally with the pobmeuritis of beriberi there 
is extensive gangrene Monro reports the case of a man admitted with 
oedema of the legs, hyperesthesia, loss of the tactile sensation, and absence 
of the knee-]erk He had had beriberi The tips of the toes became 
gangrenous, the process spread upward, and both legs had to be amputated 
In the obliterative arteritis group, pain, pariesthesia, and disability may 
precede the gangrene and the picture may suggest a neuiitis Still more 
suggestive are some of the diabetes cases until amesthesia, oi paiiesthesia, 
and a sudden onset of the gangrene On the whole, it is not difficult to 
separate the vasomotor and trophic changes of neuritis from those of 
Raynaud’s disease 

Obliterative Artentis — ^The local gangrene of this condition has many 
points m common with that of Raynaud’s disease, and the tuo are often 
confounded The cases, which aie by no means uncommon, arc met 
with in elderly people, in young persons who have well-marked arteiio- 
sclerosis, m syphilitic sub 3 ects, and in diabetics Preceding the gangrene 
there may be attacks of the most extreme vasomotor changes A lady, 
aged seventy-six years, the wife of an old friend, asked me one day to look 
at her right foot, which became swollen and red when she walked upon 
it When at rest the feet looked alike, but aftei she had stood foi a feiv 
minutes the affected foot became a little paler, and then, in a minute or 
two, got deeply cyanosed After persisting for a few months she had a 
very severe attack, m which the foot became painful, the toes very dark, 
and it looked as if gangrene would occur, but prolonged rest restored the 
circulation, and with massage of the foot night and morning she escaped 
further trouble No pulse could be felt in the dorsal artery of either foot, 
and she had well-marked senile arteriosclerosis These are the cases which 
are often confounded with Raynaud’s disease They are nearly always 
m elderly people and are not infrequently associated ivith diabetes They 
are very obstinate and distressing, and the pain may be atrocious A 
man, aged sixty-eight years, who had had excellent health, a year before 
i saw him began to have pain m the right big toe and then m the light foot 
which at first was pale, the doctor said definitely palei than the other 
1 hen It began to get red and very painful at night, and from midnight to 
5 or 6 A M he would suffer greatly When he walked about the foot got 
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swollen and blue At times he has been better, but he had spent a yeai of 
great misery He looked a very healthy man, with good color, and his 
arteries were not more scleiotic than one would expect m a man of his age 
The right big toe was swollen, not red, the metataisal ]omt was laige 
The tarsus looked normal The big toe was a little flushed, otherwise there 
was no difference between the feet When he stood there was at once 
an extraordinary change The right foot immediately got led, and m thiity 
seconds by the watch the whole foot to the ankle got congested, of a vivid 
red color, the veins stood out with great prominence, and the foot began 
to throb and ache If he continued to walk about the toes got blue or blue- 
black, and on several occasions it had looked as though gangrene would 
follow The most extraordmai y change followed hen he held the foot above 
the level of the body — ^the blood could be seen to run out of it, and m half 
a minute it was pale, even paler than the other, only the big toe remained 
of a dusky hue Pulsation was well felt in the left, none in the right doisal 
artery, and no pulsation m the posterior tibial on either side This is a typical 
case of extreme vasomotor and sensory changes m connection with arterio- 
sclerosis 

From this stage to necrosis is an easy step, and many of these cases pre- 
sent the interesting combination of obhteiative endarteritis, intermittent 
claudication, pariesthesia, and pain, with necrosis of the toes or of the whole 
foot There is not often difficulty in distinguishing them from Raynaud’s 
disease, but m a few cases m young persons the arteriosclerosis may not at 
first be very evident and the picture may be very suggestive There may be 
marked prehmmary spasm of the arteries, so that the foot looks white, and 
attacks of local asphyxia may come at intervals of a month or six weeks 
before necrosis supervenes Barlow gives a case of a man vith t^'jsical 
Raynaud’s disease with recurring attacks which necessitated the amputation 
of both legs at intervals of a couple of years, the arteiies showed decided 
thickening of all their coats 

Diabetes — The relation of diabetes to Rajmaud’s disease is of great interest, 
as cases of this disease have been reported with local syncope and asphyxia 
In one of Raynaud’s cases the first signs of local asphyxia preceded the dia- 
betes eight years, and it is quite possible the two diseases may co-exist In a 
ma3ority of the cases the symptoms are due to arteritis, and theie is an absence 
of pulsein the dorsal arteries or the posterior tibials The onset may besudden 
A man, aged sixty years, very healthy and robust, came to see me one IMonday 
morning very much alarmed about the condition of the toes of his right 
foot He had taken a long walk on Sunday, and he complained to his bi other 
that he felt something “splashing in his right boot” To his surprise, on 
taking it off, his stocking was soaked mth blood, which had come fiom a 
large blood blister on the outer side of the big toe All the toes of the 
right foot were black, which he thought due to the staining mth blood 
There was no pain The toe bled again m the night When I saw him 
theie was extreme cyanosis of all of the toes of the right foot, the big 
toe looked black, and on the other side a large bleb had buist The toes 
were amesthetic, no pulse could be felt in the dorsal artery The urine con- 
tained a large quantity of sugar Superficial necrosis occurred m the pad 
of the big toe This was not true Raynaud’s disease, but an extreme local 
asphj^a and necrosis in a case of obliterative endarteritis, induced directly 
by the prolonged exercise 



PLATE XVIII 






RAYNAUD’S DISEASE 


645 


Gangrene of the Acute Infections —Tins form, which is very rarely con- 
founded with Raynaud’s disease, may be due to arterial or venous throm- 
bosis, in which case it is usually confined to one limb, or it may be associated 
with a very profound infection or a cachectic state, when it is often multiple 
Many of these cases have been described as Raynaud’s disease, but the 
existence of the infection and the distribution of the gangrene aie sufficient 
for the diagnosis The embolic and thrombotic forms involve the limbs, 
usually the'leg and foot or the whole hand, rarely the fingers and toes alone 
Pneumonia, tj'phus and tj'phoid fever, and septiCcEima are the most common 
infections with which gangrene is associated In some epidemics of typhoid 
fever it has been a more common occurrence than in the ordinary foims, 
and when due to a peculiarly virulent infection there may be multiple ai eas 
The same holds true of malaria, in ivliich the gangrene may be very wide- 
spread, as shouTi m the accompanying figures from a case admitted to the 
Johns Hopkins Hospital There are cases m the literature which, as Barlow 
remarks, “are indistinguishable from Raynaud’s disease, symmetrical, 
terminal, dry, and limited,” but gangrene is an exceedingly lare complication 
of malaria, and the case from which the figures weie taken was the only 
one admitted to the Johns Hopkins Hospital 

Multiple Neurotic Skm Gangrene and Pathomuma — This is one of the rarest 
forms and has been variously desciibed as acuie 'mdiifle shin gangrene, 
neurotic exconations, gangrhies disseminees ct successives de la peau d’ongine 
hysthique, and by Dieulafoy as pathomimia Cassirer, whose account 
is admirable, could only find 13 cases (1901), 10 women and 3 men, but 
there are many more if we include the cases of simulation Many of the 
patients have been hysterical, but not all The question of simulation has 
always to be considered I saw' m Pans, in Dieulafoy’s clinic, a man wdio had 
this type of gangrene, which became so severe m the left arm that a surgeon 
amputated it in August, 1906 The spots had appeared at intervals for 
nine months, some of them were 5 and 6 cm in extent In February, 1907, 
the spots began to appear in the right arm — areas of gangrene which took 
tw'o or three w'eeks to slough off and left a deep scai Many physicians 
w'ere consulted, and the case attracted wudespread notice He came to 
the H6tel-Dieu m April, 1908, the “disease” had lasted two and one-half 
years, and he had ninety-eight scars on the arms A few days after admis- 
sion eschars began to form on the left leg just above the malleoli Nothing 
could be determined as to the cause — ^lie had not hafl syphilis, he w'as not 
hysterical, there was no diabetes, and nothing to suggest a special trophic 
lesion The rapidity with which the eschars formed suggested simulation 
—one would be in full progress in an hour or an hour and a half He 
confessed to having made them wuth caustic potash, dominated by a fixed 
idea w'hich so far possessed him that he consented to have the arm ampu- 
tated Professor Dieulafoy has suggested the name pathomimia for this 
siiiiulation of the effect of disease ^ The cases are of interest in connection 
with Raynaud’s disease, as a condition very similar may be produced 
Anschutz has published five cases of gangrene of the big toe in military re- 
el uits, caused by carbolic acid, the toes had to be amputated The view' is 
pining ground among neurologists that all of the so-called ti opine hysterical 
lesions— the hysterical pemphigus, the hysterical ulcerations, and the hys- 

' Academie de Medenne, J une, 190S Separate Brochure Histoire d’lm Pailiomime 
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tencal gangrene — are simulated In any case the form of multiple neurotic 
skin gangrene has little m common with Raynaud’s disease, and any difficulty 
m the diagnosis should not often arise 

Ergotism — In chronic poisoning with ergot a local gangrene may be 
caused which bears the closest possible resemblance to Raynaud’s disease 
The fingers and toes are chiefly affected and the gangrene is dry Vasomotor 
changes with parsesthesia and sometimes contractions of the muscles may 
precede it The cause is the same, namely, spasm of the arteries, but 
ergotism is exceedingly rare, occurs only in certain countries, and usually 
m endemic areas I do not know that a gangrene similar to Raynaud’s 
disease has ever been caused by the medicinal use of the drug 

Treatment — ^The general health of the patient should be carefully 
studied Sometimes it is only with the removal of some souice of woiiy 
that the disease is cured Neurasthenic and hysterical conditions must 
be caiefully treated In the mild forms, more particularly, the geneial 
may be moie important than the local measures When influenced by 
cold and damp the patient should keep the hands and feet warm, and 
avoid, as far as possible, getting chilled When attaclcs recur m the winter 
only, a residence in Florida oi southern California should be recommended, 
or if residents of Great Britain they should arrange to winter m Egj^pt 
One of my patients, after years of suffering, had great relief m southern 
California 

The milder forms which do not reach the grade of necrosis are best treated 
by massage, electricity, and hydrotherapy Systematic friction of the fingers 
and hand, morning and evening for half an hour, helps to give tone to the 
bloodvessels A dead white finger may be made of a vivid pink color m a 
few minutes, or the cyanosis may be made to disappear quickly There 
IS no one measure more useful m these cases than massage if one can get it 
thoroughly carried out It may be combined with hydrotherapy such as the 
alternate hot and cold douche to the hands or vTapping them m wet cloths 
for an hour or two twice a day A general course of hydrotherapy at an 
institute or at one of the spas may he helpful 

Electricity may be used, and was highly recommended by Raynaud, 
either as galvanism or the high-frequency currents In the severe types 
it IS of little or no service, but m cases of paroxysmal local asphyxia and 
syncope it is a useful adjunct to other measures Barlow recommends the 
follovang procedure “Immerse the extremity of the limb, which is the 
subject of local asphyxia, in a large basin containing salt and tepid water, 
one pole of a constant current battery is placed m contact with the upper 
part of the limb above the level of the water, and the other pole m the basin, 
thus converting the salt and water into an electrode As many elements 
as the patients can comfortably bear should be employed, and the curient 
should be made and broken at frequent intervals, so as to get repeated 
moderate contraction of the limb 'The patient should also be instructed 
to make voluntary movements of the digits while the galvanism is applied ” 
In many cases a great and even insuperable difficulty m carrying out the 
local treatment is the pain, which is increased by the movements and by the 
electricity Sometimes the radiant heat baths are most satisfactory, m 
one instance the pain was greatly relieved, so that the patient could sleep, 
and the local cyanosis was replaced by an active hyperaemia, which gradually 
subsided 
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In the severe forms with necrosis m progress there are three indications 
n) To leheve the pain, for which local sedative applications sumce, 
but very often morphine has to be given The radiant heat may be tiled 
(2) To reestablish the ciiculation m the asphyxiated area so as to lestnct 
the progress of the necrosis Massage and other local measures are m- 
practicable on account of the pain and the presence of the gangrene Hot 
douches, immersing the limb in hot water, a hot-air bath, or the radiant 
heat may be tried In a case of great obstinacy and recurring attacks of 
gangrene of the toes and fingers Harvey Cushing suggested the use of 
Esmarch’s bandage, so as to get the good effect of the active hyperamna 
following its application A simple tourniquet may sometimes be used 
The limb is bandaged lightly and made completely amemic, the tourniquet 
IS then applied and kept on for a variable period The piocess is usually 
so painful that m half a minute the patient is crying out, and the tourni- 
quet has to be loosened In other cases the anaemia may be maintained 
for a minute or two When the hmb is free the blood suiges into it and 
causes an intense hyperaemia, which may invade the cyanosed areas of the 
foot or leg Carefully practised, if the patient can stand it, this proceduie 
gives the best results I have seen m these seveie forms It may be tiled 
tliree oi four times a day The venous hyperiemia alone, by Bier’s method, 
may be employed, but one does not get the intense active hypeiiemia which 
follows Cushing’s method (3) Local treatment of the gangienous part 
The separation of the necrotic paits is a slow, tedious affaii, and m the case 
of a digit may take months Antiseptic poultices and lotions and aiding 
natuie at times with a little surgery is as much as can be done The 
parts adjacent aie rarely fit for any more radical procedure Putting the 
patient in a continuous warm bath for two or thiee weeks may be tiied, 
paiticularly m cases witli excessive pain The heat also favors the sepaia- 
tion of the slough 

Medicmes are of \ery little service in Raynaud’s disease One would 
suppose that amyl nitrite and nitioglyceiin would be helpful I have 
seen in a paroxysm of local syncope and asphyxia the spasm gradually 
relax and the affected fingers grow red and hot after an inhalation of nitrite 
of amyl, but it is not always eftective, and there are cases in which the spasm 
of the arterioles is not affected in the slightest degree by the drug In the 
severe paioxysmal forms neither it nor the sodium nitrite appeals to be of 
much service For the pain opium m some form has to be used, at fiist 
locally with the other measures spoken of, and if insupportable it must 
be given by the mouth or hypodermically There is gieat dangei in the 
recurrent form m women of the morphine habit I have seen three cases 
with this grievous complication, and it was impossible to say just how much 
suffeiing existed In persons of middle or advanced age, with daily pai- 
oxysms of pain and cyanosis and threatened gangrene, Monro recommends 
opium, m pill form, m model ate doses Antipyrin, phenacetin, and other 
analgesics may be tried Ergotin has been recommended, but m cases 
with threatened gangrene I should say its use was contia-mdicated, on the 
other hand, there is no more useful drug m the mild types of vasomotoi 
ataxia m young girls — the dead hands, with puffiness, and cyanosis or red- 
ness depending on the external temperature 
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ANGIONEUROTIC (EDEMA QUINCKE’S DISEASE 
By william OSLER, M D 

Defimtion —Localized swellings of the skin and subcutaneous tissues of 
the face and limbs, appearing spontaneously, and lasting from a feu hours 
to a day or two The mucous membranes of the lips, pharynx, larjmx, 
gastro-mtestinal canal, and genitals maj' be simultaneously involved, or 
they may be affected alone The lesions in the skin are usually painless, 
but may be associated with itching and a sense of tension Recurrences 
are the rule, and the swellings may appear at intervals throughout life 
The affection may occur in many generations, and m many members of 
a family In the majority of cases it is not serious, but the gastro-intestmal 
form causes severe colic, and in a few instances death has been caused by 
oedema of the glottis The affection is closely related to uiticaria 
History — A disease uath such marked peculiarities is not likely to 
have escaped the notice of the older observers, and Joseph states that cases 
were reported in 1778 by Stolpertus and by Erichton m 1801 Graves 
gave an excellent description m 1848, and Milton^ reported cases under 
the excellent name of giant urticaria, but general attention was not called 
to the disease until the description by Quincke m 1882,^ since which date 
there have been scores of communications on the subject Tlie literature 
IS fully given m the Index Catalogue of the Siirgeon-Genei a! s Libiaiy, 
2d series, vol xii, and m Cassirer’s monograph ® 

Nomenclature — ^The name here adopted is the one m general use by 
English and American writers Others are Giant urticaria (Milton), 
urticaria oedematosa, urticaria tuberosa, wandering cedema, intermittent 
oedema, acute recurrent oedema, oed^me rheumatismal essential, oedfeme 
rheumatismal a repetitions, and hydrops hypostrophos (Schlesmgei) 
The nodosites cutanees ephemeres of Feverol, as I read his description, 
belong to the rheumatic subcutaneous nodules 

Etiology — ^The disease is not uncommon The UTiter has notes of 18 
cases m private practice There were 16 cases at the Johns Hopkins Hospital 
m a period of nearly twenty years among 23,000 medical cases It is more 
frequent among the better classes In my series women were much more 
frequently attacked — 14 to 4 In the cases collected from the literature by 
Cassirer there were 70 men and 63 women A majority of the cases are m 
persons under twenty years of age, but it may occur at any period J P 
Crozer Griffith reports cases at one and one-half months, and the grandfather 
of one of my patients who had suffered from boyhood had occasional attacks 

' Edinburgh Medical Journal, 1876 
^ Monatsheft f prakt Dermaiologie, 1882 
^ Die Vasomotor-tropJnschcn Neurosen, Berlin, 1901 
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after Ins ninetieth year With advancing age the tendency to attacks 
lessens In one man the attacks began after his fortieth year tt 1 1 . 

In a ma]ority of the cases no exciting cause can be discovered Unlike 
ordinary urticaria, digestive disturbances and errors m diet play ^ 
small part One of the writer’s patients thought that the eating ot hsh 
was sometimes the cause of an attack In one case strawberries and cottee 
would at once bring out the oedema, a peculiarity which had peisisted 
foi twenty-two yeais On the other hand, some of the most obstinate 
cases aie entiiely uninfluenced by diet 

Nervous Influences — ^This appears to be the most important factor In 
the first patient I saw with the disease, a young dentist, who had recurring 
attaclfs m the eyelid and forehead, worry, overwork, or any depressing 
influence was liable to bring on the oedema A nurse, subject to the malady, 
had at times to give up a patient, who caused her much anxiety, on account 
of the recurring attaclcs 

Infections — Rheumatic pains, swelling of the joints, tonsillitis, and, 
in a few cases, definite rheumatic fever have accompanied the outbreaks 
Giant urticaria may occur alone or with other skin manifestations In 
children there may be fever, with constitutional disturbances, pains in 
the joints, severe cohc, vomiting, and polymorphous skin rashes, in one 
attack, purpura, m a second, ordinaiy uiticaria, in a third, angioneurotic 
oedema, m a fourth, cohc alone In my senes of 28 cases, reported undei 
the title (for want of a better) “The Visceral Lesions of the Erjdbema 
Group,” there weie several cases of tins character 

Malaria has appeared to be a factor in a few cases (Matas) The intoxi- 
cations have played no role m my series Alcohol has been mentioned by 
a number of obseiveis In a man, aged forty-four years, addicted to 
morphine for many years, and believed to be cured, though he was taking 
thiee grains a day, oedema of the legs came on without any obvious cause, 
and had persisted for nearly three years There was no albumin m the 
urine and no corpuscular amemia — only the ashen pallor of the morphine 
habitue The oedema had given him great trouble, and had been the cause 
of much discussion among his physicians It came on while he was taking 
as much as twenty-five grains of morphine a day, and he thought that 
it had diminished within the past years when he had reduced the quantity 
to about five grains daily 

Of the endogenous poisons the result of perverted metabolism — anywhere 
from the moment the morsel of food is rolled round the tongue until its 
constituents have been through the furnaces and are cast out as ashes and 
smoke — ve talk a great deal, but we know nothing, so far, at least, as this 
disease is concerned In oiganic affections of the nervous system oedema 
IS not uncommon, but the cases scarcely come m this categoiy In polio- 
myelitis anterior, m compression paraplegia, in peripheral neuritis, in mono- 
plegias, oedema may occur, but the whole limb is, as a rule, mvoh ed, and it 
has not the transitory character of the form under consideration In the 
neuiitis of typhoid fever or of arsenical poisoning the oedema may be very 
Realized But m none of these conditions is the oedema exactly like the 
Quincke form— it is more permanent and often more extensive, and the 
same may be said of the posthemiplegic oedema In rare cases oedema may 
occui in the region affected with the lightning pains of locomotor ataxia 

As alieady mentioned, emotional disturbances are very apt to bring on 
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an attack, and some of the most obstinate cases are in neuiasthenic subjects 
At least one-half of the cases in my senes belong to this type One patient 
who described herself as “a bundle of nerves,” and with “pain wherever 
I have a nerve,” had had cndema for more than twenty years, scaicely ever 

C ng a week without an outbreak When I saw her the back of the left 
, the ulnar side of the right hand, and the skin ovei the left elbow 
were affected The ears often became stiff, swollen, and red She had had 
colic, and as a younger woman was subject to “bruises” — blue spots which 
came out spontaneously The irregular distribution of the swellings m these 
neurasthenic patients separates the condition cleaily from the hysterical 
vaiiety 

Many of the patients have had other nervous affections — migraine, neu- 
ralgia, and evophthalmic goitre In the last-named disease, erythema, 
uiticaria, spontaneous and factitious, aie common, but very raiely giant 
urticaria, a persistent oedema of the legs may occur which may haie the 
tense, indurated aspect of scleioderma In the psychoses, angioneuiotic 
oedema is occasionally met with The patients are lery apt to be depiessed 
and a settled melancholy may ensue The first case I saw, the young dentist 
already referred to, committed suicide 

Menstrual disturbances may be associated mth transitory oedema As 
IS well known, at each period there may be puffiness of the hands or of the 
face In at least six of my cases the attacfo were moie likely to occur at 
this time, and m individuals strongly predisposed, oi with the heieditaiy 
bias, the association is common At the chmacteiic, vasomotor disturbances 
are frequent, and occasionally the waking numbness and the acioparies- 
thesia are accompanied by swelling of the hands and feet and puffiness of 
the face 

In susceptible individuals a slight trauma may suffice to bring on an attack 
Cold, which is an important factor m certain cases of ordinary urticaria, 
does not seem to play any part in angioneuiotic oedema In a few cases 
only the uncovered parts — face and hands — have been affected In veiy 
sensitive subjects, placing the hands m cold water, a cold breeze on the 
face, or exposing the buttocks in a cold water-closet, have sufficed to bring 
on a local attack In none of my patients did the season make any special 
difference 

Heredity — Heredity plays a very important role in the disease, and the 
cases in this category are of unusual severity Quincke, Dinkelackei, 
Strubing, and others have reported families in which it has occurred In the 
family I have described,^ the table of which is given on page 051 (hereditary 
angioneurotic oedema), the disease occurred through five geneiations and 
affected more than twenty people, causing at least two deaths I have since 
seen incidentally two other members of this family, both with very seveie 
forms of the disease The serious nature of the trouble may be gathered 
from the folloivmg account Mrs W , aged fifty-four years, is of the fifth 
generation of the family Her mother had attacks, and also one sistei, 
one brother is well and strong She has had three children, two sons and 
one daughter, none of whom has had attacks The angioneurotie oedema 
began in her twenty-seventh year, after the birth of her second child, with 
colic and swelling of the skin of the abdomen Then the arms and legs 

^American Journal of the Medical Sciences, 1888, xcv, 362 
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began to swell at times, but never very badly Seven years ago the face 
was affected, the eyes closed, the throat was swollen, and the breathing 
obstructed, so that the wheezing could be heard all over the house From 
this time her life has been one of great misery from the frequent recurrence 
of the attacks in the face, arms, legs, and chest, and occasionally in the 
throat In August, 1904, with an attack in the face and throat, she had 
colic and vomited blood The swellings are usually white, sometimes a 
little red In the severe attacks there is fever The duration is from 
ten to thirty-si\ hours The recovery is very rapid Strawberries or 
coffee will at once cause an attack Fatigue or emotional disturbance is sure 
to be followed by a swelling When I saw her she had a laige infiltrated 
oedema, with redness of the region of the right elbow and well-marked 
lines of demarcation On the left arm there was a white swelling on the 
inner aspect of the elbow and two black and blue spots from an attack a 
few days before on the outer surface of the left arm The severe attacks are 
always accompanied by erythema, and she has at times large ecchymoses, 
but never the ordinary wheals The neck has swollen so as to obliterate 
the outlines of the chin. 


Genealogical Table showing Angioneurotic (Edema in the 

Familv of T 


I 


Margaret,’ 
b 1762, 
d 1834 


II 


Samuel, 


Stacy, 


III 

( 3 children all 
affected 1 
(John)died 
of it 


IV 

One girl 
affected 


Hamilton, 


V 


f Thomas, 
\ Lizzie 


r 

I George, 


Rebecca, 
died of it 

I 


2 children, 
aged 17 and 
11, one of 
whom has 
recently had 
her first at- 
tack 


Allan, 

10 cluldren, 
3 affected. 


Emma, 

single 


Almira, 

Mary, 

J ulia, 

Katie, 

Edward, 

Maggie, 

George 


John M 


Salhe, 

married, 

1 no children 

{ 4 children, 1 
(Angey) af- 
fected 


‘Those in italics liaie suffered nitli the disease 
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In the other member of this family, m the sixth generation, attacks of 
colic occurred for years before any local skin swellings made the diagnosis 
clear Meanwhile, she had had her appendix removed, as the recurring 
abdominal attacks were believed to be due to appendicular colic The 
severity of the hereditary foim is illustrated by the cases of Griffith,^ both 
father and daughter died of the acute oedema of the larynx 

I do not think any of the families have been studied Avith sufficient care 
to get details as to the frequency of transmission through the mother or the 
father on the value of Mendel’s law In the family reported by me it 
was impossible to get accurate details, as the members had scatteied far 
and wide, and one of those ]ust referred to did not know of the existence 
of a peculiar disease in her family 

Hysteria — Sydenham first recognized an oedema associated with hysteria 
Charcot and his pupils made it the subject of several important studies 
The common variety bears very little resemblance to the ordinary angio- 
neurotic oedema, except that in both there is infiltiation of the subcutaneous 
tissue The affection is usually supeiimposed on some well-marked 
hysterical manifestation — a paralysis or a contracture It is not paroxj'smal 
or transitory, but persists often foi as long as eighteen months or two years, 
and, as a rule, is accompanied by disturbances of sensation The aieas 
affected usually correspond with the natuial divisions of the body, an aim, 
a leg, a mamma, i e , they are “geometrical” or “segmental,” oi confoim 
to areas covered by articles of clothing, stocking, sock, or glove The 
ordinal y type of Quincke’s oedema may occur m hysterical subjects, and 
many cases of the kind are reported, but the association is not so common 
as with neurasthenia In not one of my cases did hysteria co-exist Edge- 
worth has reported a series of cases^ in which transitory oedema of a seg- 
mental destiibution occurred m young subjects, and m tliiee of the seven 
cases there were disturbances of sensation suggestive of hysteria In one 
instance the duration of the attacks ranged from two days to thirteen 
weeks 

Pathology and Relation to Other Affections — Is Quincke’s oedema 
a disease sui gcnens or is it only a symptom complex with relations moie 
or less close mth other affections and a varied etiology’ It is not easy to 
determine An affection which “breeds true” thiough six generations 
and presents m each identical features seems worthy of special designation 
But the oedema itself is only a symptom, behind which is the effective 
cause for which we have so far no clue (Edema, like arthritis, is caused by 
a number of different agents, and as in many forms of arthritis we have to 
be content with anatomical and clinical featuies, so m this special vaiietj 
of oedema it may be urged that even in the absence of a definite etiological 
factor the clinical features and the remarkable heredity suffice to raise it 
to the dignity of a disease The chief difficulty arises when we consider 
its close relations The special lesion is nothing but a wheal of urticaiia 
“vTit large” The difference is one of degree and amount of exudation, 
not of kind The erythema of an ordinary wheal is often present, and 
while the plasma plus leukocytes forms the chief part of the effusion, red 
blood corpuscles do pass out of the vessels and a staining may be left 

^Brihsh Medical Tournal, 1902, i, 1470 

'^Quarterly loirnalof Medicine, 1909, ii, 135 
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Milton’s phrase, “giant urticaiia,” was most happily chosen O^inarj 
urticaria has its visceral manifestations, and there are ca^ whiwi Doctor 
A nvill diagnose Quincke’s oedema in this attack, and Doctor 15 simple 
urticaria m the next outbreak, and both may be right 

Another mteiesting lelationship is with puipura which has an identical 
lesion — an exudate of blood, with a qualitative difference, the red blood 
corpuscles being in excess, and, as a rule, there is not serum enough to raise 
a wheal, but m every spot of purpura the thiee elements of the blood aie 
poured out Gastro-mtestinal crises are common m certain forms of 
purpura, and as m angioneurotic cedema, they may antedate for months 
the cutaneous features, or may occur quite independently of them It is 
additionally difficult to label Quincke’s oedema as a special disease when 
we consider that m the same subject at different periods the skin lesions 
vary In papers in the Atncncan Joitinal of the Medical Sciences^ I have 
reported a series of cases, 28 in number, illustrating the visceral complica- 
tions of a group of skin lesions characterised by erythema, purpura, urti- 
caria, and cedema In individual cases followed for a number of years, 
with the gastro-mtestinal crises, various lesions occurred, so that m one attack 
the disease could be called Henoch’s purpura, in another a multiform ery- 
thema, m a third simple purpura, in a fourth angioneurotic cedema Certain 
cases of Quincke’s oedema present this variability, and even m the hei editary 
form, as illustrated by the patient referred to on p 650, the lesions may 
be those of a diffuse erythema, with exudation The skin lesions are too 
unstable to be of value except for a most superficial classification, and the 
visceral manifestations are practically the same m the whole series Indeed, 
there are cases of hasmopliilia which clinically come in this category I 
have seen spontaneous ecchymoses, purpura, and intense eohe so serere 
that appendicitis was suspected m a well-known “bleeder ” In the absence 
of fuller Imowledge we are really in a quandary, and have to be content with 
a clinical classification of the cases An attempt to group them etiologically 
IS very unsatisfactory, as we really know so little about the true causes, 
and there are few departments m winch speculation is so easy and at the 
same time so useless 

There are four conditions in mIiicIi exudative skin lesions (erythema, 
purpura, uiticaria, oedema) are met with m connection with gastro-mtes- 
tinal cases and sometimes more serious internal complications, as acute 
nephritis 

I Acute Infections — ^The clinical picture of Henoch’s purpura or of 

Schonlem s disease or of an acute exudative erythema may be met n ith m 
rheumatic children, sometimes with arthritis, endocarditis or pericarditis, 
and there may be fever and the general features of an acute infection The 
skin lesions nitiy be associated "witli some other infection, as gonorrhoea or 
with a local ulceration ’ 

II External Poisons— A large group of substances, animal, vegetable 
and mineral, possess the poiier of causing exudative skin lesions All 
are sensitive and react to certain of these, but in a majority of cases it is not 
a general but a special condition of the recipient, a sensitiveness, an idio- 
syncrasy, as we say Quinine mil cause an erythema, iodide of potassium 


227!l“i Yirk/lS'*'’ 1900, 
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a purpura, strawberries, urticaria, shell-fish a local oedema, and the c<ipa- 
bihty thus to reaet to certain substances may be inherited or “run” in 
a family 

III Endogenous Poisons — In diseases characterized by profound dis- 
turbances of metabolism exudative skin lesions are rare In gout and 
diabetes the types of auto-mto\ications, these complications are not often 
seen, they are more common in chronic Bright’s disease There is more 
evidence in favor of hepatic poisons — the oft-recurring urticaria in some 
cases of gallstones (even Avithout icterus), and the frequency of purpuric 
and allied skin rashes m jaundice The cases in children with lecurrmg 
colic and gastro-mtestmal disturbance associated with outbreaks of purpura 
or purpuric urticaria suggest an auto-intoxication, but we have no positive 
data, not a clue as to the nature of the poison or the locality of its for- 
mation 

IV Heredity — Certain persons are born with a special susceptibility 
to exudative skin lesions There are families all the members of which 
piesent these reactions to particular substances, there are families some 
members of winch are liable to attacks ot local oedema, a peculiarity which 
has been traced through six generations, and lastly, there is an hereditary 
oedema of the legs (Milroy’s disease) which has probably nothing to do with 
the forms under consideration These are the mam facts m connection 
with heredity and exudative affections of the skin and mucous membranes 
There are all sorts of difficulties in the way of any satisfactory explanation 
of the remarkable phenomenon of localized oedema occurring m several 
generations It is not like a chemical anomaly, as cystmuria or alcap- 
tonuria — the susceptibility is only in certain individuals, and may be delayed 
until the forty-seventh year, it may occur early m life and then disappear, 
or it may last to an advanced old age The inconstancy, the irregularity, 
IS the most striking feature, both m distribution and m the incidence of 
attacks m affected families 

If we understood the pathology of an urticarial wheal we might discuss 
intelligently these remarkable varieties of local oedema Gilchrist has 
shown us how easily the anatomy of a wheal may be studied in factitious 
urticaria Here a direct irritant, a scratch, is followed by a vasomotor 
hjperiemic reaction, a perfectly normal phenomenon on a healthy skin, 
but in a sensitive person along the line of the irritation something else 
has happened, the capillary walls have been made peimeable, and an exudate 
of all the elements of blood, but chiefly of the serum, forms the wheal 
We have no idea why the same sort of scratch will m A cause hyperaemia, 
in B angemia, and m C factitious urticaria The vascular change is a 
vasomotor phenomenon — vasodilator or vasoconstrictor — but what is the 
change which permits of the exudate? Is it neurotic, an alteration under 
nervous influences of the rate at which the vascular cells secrete the fluid, 
or IS it a physical change under the influence of the irritation, which permits 
a more rapid osmosis through the capillary membianes? If we could 
answei these questions for simple factitious urticaria we might approach 
the problems of the other exudative lesions in a hopeful mood In the case 
of Quincke’s oedema we have to suppose in certain areas a vulnerability 
of the capillary walls which permits of an exudate at so rapid a rate that the 
efferent channels cannot deal with it, and m consequence the lymph spaces 
are distended and the skin swells Why this should occur m the hp to-day. 
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in the gastric or intestinal mucosa next week, and on the hand next month- 
why it should come on in a perfectly healthy person and recur at intervals 
lor a year or two and disappear completely, or why the liability should 
occur in families but only in certain members, and be transmitted for 
six generations — these are questions for Avhicli Ave have as yet no ansAA’'er 
Symptoms — ^There are three groups of cases, mild, moderate, and 
severe A young AA'oman Avho has been oA^erworked or has had woiries 
iiAvakens one morning with a sense of itching OAmr the forehead, and on 
looking in the glass is surprised to find one eyelid swollen and the side of the 
face and forehead puffy By noon the sAvelhng has gone The hp may 
be oedematous, or there is a puffy SAA'elling of the back of one hand, or a 
local infiltration the size of a saucer on the skin of one leg The attacks 


Fig 11 



The larjux and neighboring tissues in angioneurotic CEdema 


recur at interA^als for five or six months, or for a year or tivo, and then 
disappear The oedema may always recur in the one place — the eyelid 
a finger, or the back of one hand The general health is not disturbed, and 
tne outlook tor complete recovery is (rood 

In a second group of cases the manifestations are more severe, and the 
disease lasts for a much longer period, even for a lifetime The swellings 
are more voluminous, and troublesome by bulk alone The hand may be 

S be so sAVollen that it is difficult to 

® P^bent, both eyes may be closed, the neck may be obliterated 
both feet may be enormously sAvollen, or the penis may be so infiltrated as 

mucous membranes may be 
affected and the hemorrhagic mdema of the walls of the stomach may cause 
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colic and vomiting, or in the intestines severe cramps or crises with diarrhoea 
The mucous membrane of the mouth and throat may be involved, and 
in these cases the skin lesion is not always a simple oedema, but there may 
be erythema, with hemonhages The frequent recurrences of these mani- 
festations may render the patient’s life a burden The attacks may begin 
in childhood, and persist even to advanced old age, or they may not start 
until adult life, and then only persist for a few years 

In a third group of cases the localization of the oedema m the throat and 
larynx threatens life with each attack, and there are now m the literature 
half a dozen or more fatal cases The case reported by Roger Morris^ 
illustrates the serious character of some of these cases A man, aged trventy- 
one 3 ^ears, had had repeated attaclcs of swelhng of his feet and hands Then 
he began to have the larynx affected, and twice tracheotomy had to be per- 
formed In the fatal attack he was found sitting up in bed, mth urgent 
dyspnoea, and before the doctor could reach the house he was dead The 
illustration. Fig 11, gives, for the first time, I believe, a picture of the extent 
of this form of sudden oedema of the glottis 

Character of the Skin Swelhngs — As a rule, it is a simple oedema without 
erythema — an infiltration of the subcutaneous tissues and of the skin itself 
The appearance depends m the degree of laxity of the tissues — the eyelid 
and the hp are the two tjqies In the former there is a gelatinous oedema, 
soft and puffy, which pits deeply, and which has a bluish white tint In 
the hp the swelhng is firmer, may not pit at all, and has an opaque- 
white aspect The skin is usually anaemic and smooth, when the oedema 
IS persistent, blebs may form The appearance varies greatly with the 
stage — at the height of the exudation the areas are tense and opaque-white, 
contrasting sharply with the surrounding skin, as the swelling subsides the 
skin becomes relaxed, and even flabby and wrinkled 
The size and extent of the swellings vary greatly and both hands may 
be as big as light-weight boxing gloves There may be areas of infiltra- 
tion as big as saucers or the size of a soup plate on the trunk oi thigh, 
the under hp and chin may be so swollen as to render the features uniecog- 
nizable and make eating and even breathing very difficult, or the outlines 
of the neck may be obliterated In mild cases small areas, 2 to 5 cm m 
extent, are present, or the back of the hand, one finger, or an eyelid swells, 
or there are half a dozen large wheals on the trunk In all varieties the 
outlines are usually well defined, and m the case of the swelling of the hand, 
there may be a ridge of the wrist an inch or more m height 
The color is not always opaque-white, but may be translucent or waxen, 
sometimes with a slight yellow tint Erythema may be present even in 
large areas of oedema, as in the hereditary case already mentioned, and so 
marked may this be as to give an appearance of an aeute mflammatoiy 
oedema A transient efflorescence may be seen in an acute swelhng of the 
lip or of the penis In the smaller areas, which resemble rather large 
heals of ordinary urticaria, there may be a zone of erythema In regions 
Mere the skin is very loose, eyelids and prepuce for example, blebs may 
foim 

The temperature is not raised, indeed, in the large areas with a deep 
oedema and much anaemia it may be 6° oi 10° below the skin of the corre- 


* American Journal of the Medical Sciences, 1905, cxxx, 382 
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spending part In the form with erythema there may at first be an increase 
in the temperature, readily perceptible to the touch In a case oi Starr s, 
in which the oedema of the hand followed immersion in cold water, the 
temperature rose moie than 20° in fifteen minutes 

Subjective Sensations — Subjective sensations may be absent altogether 
One of my patients could not tell whether the forehead was swollen until 
she looked in the glass She could tell immediately on waking whether 
the eyehds oi the lower face weie swollen by the stiffness and restraint 
m motion Prickling sensations, a sense of burning, heat, and itching 
are common, but intense itching, such as is so distressing in ordinary urti- 
caria, IS very rare 

Regions Afiected — ^Tlie face and extiemities are the common situations 
Among 71 cases, in 29 the first swelling was in the face, m 22 in the ex- 
tremities (Collins) The irregular asymmetrical distribution is very charac- 
teristic of this type — an eyelid, one hand, the side of the thigh, the doisum 
of a foot, the chin, one finger In one of my patients, in whom the swelling 
was usually in the hand, as a rule both iveie affected, but sometimes only one 
The segmental distribution is not common, but, as Edgeworth has pointed 
out, it may occur in Quincke’s oedema and be quite as marked a feature 
as in the chronic hysterical form There are cases m which the swelling 
is always m the same place, usually the eyelid, a form to which ophthalmic 
surgeons have given special attention A peri-articular variety has been 
described, and Rendu has reported the sudden onset of supraclavicular 
swellings resembling those of angioneurotic oedema The intermittent 
hydio-arthrosis and the intermittent paiotid swelling scarcely come m this 
category, although Schlesinger regards them both as closely related affec- 
tions 

Mucous Membranes — One-half the cases in my series had involvement 
of the mucous membranes By far the most common is swelling of the 
inner aspect of the lips and cheek, either alone or with the tongue This 
may be in connection with a local oedema of the face, or m a person 
subject to attacks the mouth may be affected alone The swellmg may be 
diffuse or very locahzed I have seen the very tip of the tongue involved 
Very serious aie the attacks m which the whole mouth, with the sublingual 
tissues and subcutaneous structures of the neck, is involved The cavity of 
the mouth may be almost closed, and for some hours it may be impossible 
to take food or drink The throat may be the seat of a local oedema con- 
fined to the uvula and the arches of the palate The uvula may be as 
big as the thumb The tonsils are rarely involved 

Respiratory Passages — Much more seiious is the oedema of the respiratory 
passages The nose is not often affected I have seen the external orifices 
nearly closed, and the mucosa involved with the skin Isolated swellings 
of the turbinated bones or attacks like hay asthma are of rare occurrence 
Bloodgood has described a case which he called angioneurotic oedema 
of both accessory sinuses and of the cheeks The condition persisted for 
months The sinuses were opened and a condition of intense oedema of 
the mucous membrane was found 

Oedema of the larjmx is a rare event It does not often occur alone, but 
usually in association mth swellmg of the pharynx or mth some external 
mamfotation The onset is sudden, very often in the night, and the 
patient wakens mth dyspnoea and a feeling of heat and irritation in the 
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throat The condition may become rapidly worse and death may occur 
before help arrives In Eoger Morns’ case, already referred to and the 
illustration of which is given, the man’s life had twice been saved by trache- 
otomy, and in the third attack the doctor arrived too late In Griffith’s cases 
father and daughter died of oedema of the larynx One case, and possibly two, 
in the family I reported died with this complication T H Halsted* has dis- 
cussed fully these complications in the upper air passages It has been sug- 
gested that certain forms of asthma belong to this disease, but I do not think 
this is very likely None of my patients had asthmatic attacks, and I do not 
see any cases in the literature m which asthma alternated with well-marked 
skin lesions of the pure angioneurotic oedema type On the other hand, 
the association of asthma AVith ordinary urticaria is well known, and I 
have seen one case m which, m repeated attacks, a crop of urticaria came 
out, with intolerable itching, over the spine in the region of the third and 
fourth dorsal vertebras 

Conjunctiva — The conjunctiva is rarely affected alone, but in the cases 
of oedema of the lids it is not uncommon to see the mucous membrane 
greatly swollen Cases are reported with chemosis and little or no involve- 
ment of the skin 

The Gastro-mtestmal Canal — ^This is involved m about 34 per cent of the 
cases (Collins), ten of my patients had attacks of colic We know now the 
nature of the local trouble, as exploiatory operations have confirmed the 
view that it was an oedema of the wall of the bowel, and in a case reported 
by Morris, in washing out the stomach to relieve the severe vomiting, a 
portion of the mucosa was removed, and on examination was found to be in 
a state of acute oedema 

Colic IS the common abdominal symptom, coming on suddenly, and often 
reaching an extreme grade As a rule, it occurs with the skin manifestations, 
but it may be the only feature, and there may be no clue to the nature of 
the trouble In a majority of cases it is a “dry colic,’’ the pain central, 
more or less continuous, with paroxysms of greater intensity The patient 
may roll about m the bed or be doubled up m an agony of pain The 
abdominal walls are tense, there is not often tjunpamtes, and there may be 
no local tenderness Appendicitis, gallstone colic, or renal colic is suspected, 
and m a considerable number of cases laparotomy has been performed ^ 
There are many instances in which the abdominal symptoms have preceded 
for months the onset of any skin lesions In severer attacks with the colic 
there is vomiting coming on with the pain and lasting for many hours 
The patient may look very ill, with pallor, small pulse, and featuies of col- 
lapse, and at the end of ten or twelve hours the symptoms may all disappear, 
and an outbreak of local oedema gives the diagnosis The gastric crises 
may be the most troublesome feature of the disease, and may recur after 
the attacks of oedema of the skin have ceased 

With the gastric sjunptoms and colic there may be intestinal symptoms, 
diarrhoea, meteorism, and even the passage of blood In my experience these 
have not been so common m the cases of pure angioneurotic oedema as in 
the group of closely allied cases known as Henoch’s purpura The abdomen 
may be swollen and tender, and the picture — sudden onset, vomiting, 

^American Journal of the Medical Sciences, 1905, cxxx, 863 

5 Osier, Ibid , 1904, cxxvii, 751 
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pain, diarrhoea, pallor, with feeble pulse-may suggest perforation of a 
Lstric or a duodenal ulcer The passage of blood in children may suggest 
intussusception In no case m my senes of angioneurotic cedema was 


there melsena . ,, 

Renal Symptoms —Renal symptoms aie not common Albuminuria 

has been met AVith, and in a case of Oppenheim’s the state of the urine 
su-rgested an acute nephritis Paroxysmal hsemoglobinuria occurred in 
a case of Josephus When the abdominal pain is lateral or starts toward 
the pubes, renal colic may be suspected 

Cerebral Symptoms. — Cerebral symptoms have been reported, particularly 
in connection with the family form — ^lieadache, somnolence, vertigo, and 


marked depression 

Fever rarely occurs, but after a severe gastric crisis there may be a slight 
elevation of temperature, and for a day or two the tongue is furred and 
there is loss of appetite It is surprising with what rapidity recovery may 
take place, and mthm twenty-four hours after the most alarming sjunptoms 
I have heard a patient ask for solid food and have an appetite for a good 
meal 

Diagnosis — Quincke’s oedema is easily recognized — ^it is localized, 
white, transitory, and recurrent Only m the few cases, such as those 
reported by Edgeworth, when it is segmental and in the legs, could any 
difficulty arise Ordinary intelhgence is required to distinguish the various 
oedemas of stasis and of cachexia The hysterical foim is more chronic 
and has the characters already given Milro/s cedema is confined to the 
legs and is hereditary In a large majority of cases the lesions are the 
same in different attacks, and there is a predilection for the same locality, 
but in children and in young adults the lesions are polymorphic, and the 
case may be a typical angioneurotic oedema to-day, but next week there 
is a severe attack of hives, or an outbreak of purpura, or a pen-articuIar 
region is erythematous and infiltrated Severe recurrent generalized hives 
may have many of the features of Quincke’s disease A girl, aged twenty- 
two years, had from her fifth year every three or four months attacks char- 
acterized by nausea, vomiting, a constricted feeling in the chest, and an 
outbreak of urticaria of the most extraordinary character The face was 
uniformly swollen, the eyes closed, the hands and feet greatly swollen, the skin 
of the body thickly set with hives The mouth and throat were also swollen 
In her twenty-first year she was almost free I saw her recovering from 
an attack in which the face alone was attacked and the swelling had very 
little redness Diet had nothing to do with causing the outbreaks 

It IS not always easy to distinguish from the swelling of a local thrombosis, 
particularly the recurring form m young persons which Briggs described from 
my clinic In a young chlorotic girl with multiple cutaneous swellings on 
the skin of the trunk the diagnosis of angioneurotic oedema was suggested, 
but there were thrombi m the veins of the legs Where the thrombus 
IS deep and the swelling very localized, as in the calf of the leg, the diffi- 
culty may be very great I saw such a case with Dr Ruffer, of Washington, 
in an exceedingly neurotic young man It is rarely a white oedema, and it 
IS much more persistent than the ordinary giant urticaria 

In one case the preliminary cedema of scleroderma was mistaken for 
Quincke s disease, but it was permanent and the hardening and change 
111 color of the skin w ere soon apparent 
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As a rule, with the skm lesions well dehned, theie is no difficulty in recog- 
nizing the cases, but it is a veiy difteient matter when the gastro-intestmal 
symptoms are dominant I have reported cases m which for years colic 
antedated the skm lesions, m others the rashes aie of so trifling a nature that 
no account is taken of them Appendicitis is naturally suspected The 
pain, as a rule, is much moie seveie, and the patient UTithes about m the 
bed m a manner very unusual m appendicitis, local tenderness is raiely 
met with m the right iliac fossa, theie is no fever, and lastly the attack is 
over in a few horns, from three to six or eight In severe cases there are 
vomiting and diairhcea and sometimes blood is passed per lectum There 
are cases in which these attacks recur with gieat frequency, once a week 
or once m ten days, and m the absence of any skm manifestations it maj' be 
very hard to reach a diagnosis A number of patients have been operated 
upon, either for appendicitis or for intussusception In one case stone m 
the kidney was suspected, as the colic ivas always m the flank One patient 
was operated upon for gallstones and afterward for appendicitis 

The most seiious internal complication, oedema of the laiynx, is easily 
recognized, as it rarely occurs alone, but commonly in association with 
swelling of the lips or face Mild grades of obstruction usually occui befoie 
a seiious attack, but as in the case mentioned theie may be veiy little 
warning The featuies of acute obstiuction aie only too evident, and 
tiacheotomy or intubation may be necessaiy to save life 
Prognosis — The attacks usually lecui — this is the lule Many patients 
after having the disease for eighteen months to two yeais get quite well 
The duration m my scries langed from eighteen months to a life of exceptional 
duration The younger the patient the bettei the prognosis The family 
form seems peculiarly obstinate, and may peisist to advanced age When 
diet has a marked influence on bringing on attacks the outlook is good 
The disease is only occasionally dangerous to life, and that always through 
the oedema of the glottis 

Treatment — ^The general condition must be carefully studied Many 
of the patients are neurotic, and a suitable course of hydrotherapy, massage, 
and electricity may be given An outdoor life is an impoitant element m 
the cuie In young persons the outlook is usually good, particulaily m 
children m whom the oedema is associated with colic, etc Several patients 
in my senes have now been quite free from attacks for eight or ten ycais 
The angioneurotic oedema of the face, particulaily of the eyelids in young 
persons, is singulaily obstinate, and may resist all foims of tieatment 
Careful inquiry should be made as to the influence of diet, and, as a i ule, 
some change should be made or certain ai tides cut oft Coftee oi tea 
may be the offending substance, oi the patient may be eating too much meat 
One patient in whom the attacks weie verj' frequent was benefited by 
a milk diet In strong, full-blooded persons the use of laxatives may be 
helpful I tried a salt-free diet with one patient Avithout any success 
On the whole, my experience has been against any special influence of diet 
m the disease In this respect it resembles certain forms of protracted urti- 
caria, as m the young girl whose case is mentioned under diagnosis She 
had been “dieted” by neaily every physician of distinction m Europe and 
the United States, and she had had all the cuies, without the slightest help 
In children some of the very protracted forms seem to be associated Awth 
gastro-intestinal trouble, which should be carefully treated Many cases 
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ha^ e been dealt with on the a lew of intestinal intOMcation In a i\ ornan 
■nitli great flatulency, irrigation of the laige bowel was helpful 
medicines liaie been recommended, strj'clinme, the bromides, alkalies, 
the salicilates, antipyiine, eigot, belladonna, etc , and in the chronic cases 
it IS only natural that all sorts of drugs should be tiled I hai e only found 
tno of serMce mtioglycerin or the nitrites, gncn in ascending doses until 
effects are felt, i e , until the patient feels tlie flusliing and the headache 
It IS useless to order simply one oi two minims of a freshl> made 1 per cent 
solution of mtioglycerin The dose must be gauged to the indnidual, who 
should be told to increase it gradually until he feels the eftccts, and then 
let him continue the treatment for periods of ten days, Mitli intcn als of fi\ e 
days The other drug is calcium, i ccommendcd b^ Wright In this group of 
cases I ha^e guen it a thorough tiial, and in tno out of fi\e cases it seemed 
most helpful In Case IS, a -^oung man who had had \en se\erc attacks, 
and had been undei treatment lor eighteen months, nas rapidb rcheicd, and 
although he had a fen lecuirences he has non been a }car nithout am 
oedema He took calcium lactate, 20 giains (gm 1 3) thice times a daA 

In children nith attacks of colic and periodic outbreaks, gra} ponder, 
gn en for a n eek or ten days at a time, has seemed helpful 

The gastric and intestinal crises requiie prompt treatment — a hypodermic 
of morphine gnes immediate lelief, but it is well to be careful m the heiedi- 
tar> and recurrent forms, and, if possible, use stiong carminatnc and local 
applications 

In a case nith rccuiring attacks of oedema of the Iar}n\, an intubation 
apparatus should be in the Iiouse, and some one should bo taught its use in 
case of emergenc} 
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In 1892 W F Milioy, of Omaha, reported, under the name of “An 
Undesenbed Vanety of Hereditary CEdema,”^ a lemarkable senes of cases, 
characterized by persistent oedema of the legs The disease aftected 22 
mdniduals among 97 persons in si\ generations Di Milroy wrote to me 
about the cases, wdiich I at once lecogm/ed as peculiar, and, so far as I 
could ascertain, undesenbed A note m the condition ivas made m my 
text-book under angioneurotic oedema Meige, in 1898, dcsciibed eight 
cases m four generations,' and a good many cases ha^e been repoited in 
France In 1902 Rolleston^ lejjorted 3 cases m tw’o generations, and in 
1908 Hope and French'* described a remarkable family in w'hich 13 
members were aftected out of 42 persons, tiaced thiough flve ^eneiations 

The follow'ing are the important features 

ATeredrOy— The genealogical table of the Tuckei family, described by 
Hope and hrench, and reproduced on page GG2, gives a good idea of the 
persistence of the affection through five generations 


New York Medical Journal, 1892, Ivi 
^ Presse Mddicale, 1898 
^ Lancet, 1902, ii 

^Quarterly Journal of Medicine, 1908, i 



Genealogical Table of the Tucker Family 

William Tucker (Senior) 
died in 1854, a very old man 
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The individuals whose names are printed in small capitals had, or haae, the family complaint of “swollen legs, 

mostly with “acute attacks” as well 



PLATE XIX 



From the Quarlerly Tournnl of Mriltnne 
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The peicentage of persons affected varies from only 2 or 3 in certain 
families to nearly 20 pel cent among 97 peisons in Milroys tamily 
Males and females are about equally affected, and we have no explanation 
of why one individual rather than another is attacked As in other diseases 
chiefly familial, cases occur sporadically, and no doubt some of the iorms 
of persistent brawny oedema of the legs, beginning m childhood or early 
adult life, belong in this category 

Absence of all Local and Gcncml Causes of (Edema —There are no evi- 
dences of thrombosis m the veins, or of lymphatie obstruction, nor are anj 
of the constitutional causes of oedema present, and the patients are usually 


in good health 

The Local Condition — ^The legs alone are involved The oedema may 
appear shortly after birth oi the onset may be delayed until puberty or e\ en 
until adult hie Once established it is permanent The extent is variable, 
it usually stops at the knees, and may only invob e the ankles In long- 
standing cases the swelling reaches the thighs, and the feet and ankl^es 
become oedematous, as shown in the accompanying figures (Plate XIX) 
The swelling is painless, increases m the standing posture, and naturally 
tends to become very hard and brawny The veins are not enlarged, and 
there is no redness By careful bandaging the sw’elhng may be kept under 
control, and a patient may do hard work until an adi anced age 

Acute Attacks — In many cases, paiticulaily noticed in the Hope-French 
series, there are remarkable attacks (usually following the onset of the 
oedema), possibly angioneurotic crises such as occur in the ordinary angio- 
neurotic oedema The follownng is a description of one of these attacks 

“It began on July 6, at 6 A M , with a shiveiing fit which lasted until 8 a m 
She vomited, complained of headache, and had a pain along the outer 
aspect of the right thigh At 9 A M her temperature was 101° At 4 P ai 
her temperature w'as 103 2° and hei pulse rate 116 pei minute Her 
visceral systems all seemed natural Her right foot w’as red and swollen 
An irregular circle of redness, about nine inches wade in front and tw'o 
inches wade behind, surrounded the right calf, and felt much hotter to the 
touch than did the surrounding skin It did not project like erysipelas 
The veins on the thigh and leg became unduly visible, but they were not 
prominent A single lymphatic gland, not very big, could be palpated 
in the groin, and little pellet-hke nodules could be felt in the skin around the 
reddened area Next day, July 7, the temperature w^as 102° and the pulse 
rate 96 per minute The redness of the right leg w'as more general, the 
foot more swollen, and a red patch wxas present over the patella The 
patient was very sick, being unable to keep even w'ater in her stomach 
On July 8 the temperature was 98 4°, the sw^elling and redness w^ere still 
present, but considerably diminished On July 9 the leg and foot w^ere still 
swollen and faintly red, but not painful The red patch that had been 
on the calf was surrounded by minute raised spots, bright led m color, dis- 
crete, and rounded On July 10 the leg began to ache during the afternoon, 
during the night it “burned,” and on July 11 it was red and swollen, as at 
far^ By July 16 the redness and pain had almost gone ” 

Dia^OSlS — The diagnosis is never in doubt, once the family character 
is established, and the absence is determined of all the ordinary causes 
ot oedema— cardiac, pulmonary, renal, leukaimic, or local m the pelvis 
veins, or lymphatics A point to which several observers have called 
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attention is the existence of other nervous troubles in members of the family, 
as railepsy, insanity, or imbecility 

Treatment. — ^The acute attacks require opium for the pain, and locally, 
soothing lotions to the legs It is doubtful if anything can control the 
tendency to the oedema By far the most successful measure is persistent 
bandaging, which keeps the swelling m check This was well illustrated 
by several members of the family described by Hope and French, wdio had 
m this way kept the swelling under control and lived for more than sixty 
years Unless bandaging is done, the oedema gradually extends, and wdien 
it reaches the extent shown m the figures, it is impossible to do much for it 



CHAPTEB. XXIX 
DIFFUSE SCLERODERMA ERYTHROMELALGIA 
Bt WILLIAM OSLER, M D 

DIFFUSE SCLERODERMA 

Definition — A nutritional disturbance of the skin, patchy or diftuse, 
leading to induration and atiopliy The pathology is unknown, but it is 
usually considered to be a trophoneurosis 

A local and diffuse foim is recognized, the lattei onlj is here desciibed 
Incidence — ^The disease is moi e common m the United States than the 
published reports indicate From May, 1891, to May, 1905, I had under 
my caie 18 cases, and I saw"^ incidentally 2 others To hlay, 1905 (a peiiod 
of sixteen years), theie had been 18 cases of scleroderma m the medical 
w^ards of the Johns Hopkins Hospital The cases are moie numeious in the 
general medical and the departments for diseases of tlie nervous sjstem 
than m the dermatological clinics Ciocker states that of 10,000 cases of 
skin diseases m out-patient practice, there W’ere only S cases of scleiodeima 
2 diffuse and 6 circumscribed It is more common in some countries than 
in others It is stated to be raie m Germany Lewun and Ilellei in 19,000 
patients and 1800 skin cases saw' only one instance of scleiodeima At the 
Vienna Dermatological Society in 1902, Neumann made the lemarkable 
statement that scleroderma had only been know'n in that city for eighteen 
to tw'enty years, and that Hebra “had nevei seen a single case!” In Oppen- 
heim’s clinic, in Beilm, among 7000 cases of diseases of tlie nervous system 
there vrere 7 cases 

Etiology — Sex — Women are moie fieqiiently affected than men, 67 per 
cent in the collected cases given in the monogiaph of Lew'in and Heller 
(1895) 

Age — A majority of the cases are betw'een the ages of tw'enty and forty 
years A considerable number of cases occui in childien, in w'hom the 
disease is more apt to be acute 

Heredity — In a few' cases, members of the same family have been attacked 
A woman, aged twenty-eight years, had a bi other and a mothei w'ho had 
had the disease, and Cassiier gives fom or five cases fiom the hteiature in 
W'hich relatives w'ere affected 

Acute Infections — These are believed to play the most important lole in 
the etiology Cases have follow'ed influenza, acute otitis media, diphtheiia, 
pneumonia, typhoid fever, erysipelas, scailet fever, tonsillitis, tubeiculosis, 
and syphilis In several of my cases the disease w'as supposed to begin 
with rheumatism, but the joint troubles w'ere leally the initial symptoms 
In one the seveie arthritis antedated the scleroderma five oi six years — the 
joints were sw'ollen, hot, and red, and there w'ere seveial attacks befoie the 
hnal one in the elbows and wiists, after which the sclerodeima began 

( 665 ) 
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The cases after the infections have often been more acute, and large areas 
of skin may be involved m a few days In a few cases the disease has followed 
a septic puerpenum 

Among favoring causes which have been mentioned are disturbances of 
menstruation, neuropathic disposition, protracted cold, emotional disturb- 
ances, trauma, psychical shock, migraine, alcoholism, etc In looking over 
the histones of the eighteen cases in my series, it is not possible to say 
that there was any one etiological factor of special moment That in two 
or tliree cases the symptoms followed an acute infection may have been 
quite accidental In a majority of the cases the disease attacks healthy 
persons who had had only the ordinary wear and tear of life 

Pathology — In only one case of the series. No X (Julius Fnedenwald’s 
patient), did I have an opportunity of having a postmortem examination 
Dr Flexner made the autopsy, and the histology was very thoroughly 
studied under his dii ection by Dr Bates Block The following is a summary 
There were no evident changes in the brain or spinal cord The hypophj^sis 
was normal The thyroid gland was healthy The adrenals showed 
central cavities, due to heinoirhage, but no finer alterations The arteries 
showed extensive arteriosclerosis (he was a man of forty), wnth marked 
thickening of the walls of the small vessels, and atheromatous changes 
and areas of calcification in the aorta and femorals The peripheral nerves 
showed thickening of the connective-tissue sheaths, but no alteiation in 
the fibeis themselves The skin presented the changes which have been 
so often described — sclerosis of the aiteries, paiticulaily of the smaller 
ones, which showed endarteritis and in places obliteration Theie was 
an mcrease in the elastic fibers below the papillaiy layer, extending into the 
subcutaneous tissues The connective tissue was piesent m coarse homo- 
geneous bands, running parallel to the suiface of the skin This formed 
a hard, dense laj'er, measuring fiom 3 to 4 mm m thickness Theie was 
some hypertrophy of the smooth muscle fibers of the skin Theie were 
no extensive changes in the muscles, but heie and there were areas of fibrous 
invasion very different to the normal stiucture 

Practically these are the changes Avhicli have been described by all authors 
who have wnitten on the subject, but Ave do not knoAV how far they are pri- 
mary, or Avhether they are secondary to undiscovered lesions in the nervous 
system We have no clue as yet to the essential nature of the disease 
The analogy of myxoedema, to aaIucIi scleroderma is the cutaneous antith- 
esis, suggests that it may be caused by some alteration in an internal 
secretion, or some disturbance of that nice balance betAveen the vaiious 
internal secretions of which Ave are just beginning to learn, and which seems 
to play such an impoitant role in nutrition The disturbances in pigmen- 
tation, as intense as any which we see, may depend in some adrenal inade- 
quacy The fiequency with which the acute forms follow an infection is 
paralleled by the thjToid insufficiency and atrophy caused by myxoedema 
after a feA'er such as measles or scarlet fever There are a few cases, as 
the one reported by Grunfeld, which suggest strongly thyroid disease, and 
m his case a cure folloAved the use of thyroidin, but it cannot be any simple 
inadequacy or moie uniform results would folloAV this plan of treatment 

The view that scleioderma is due to a terminal endarteritis, Avhich has 
been much advocated, has the anatomical basis of the AAudespread vascular 
changes which have been met Avith in every autopsy Dinkier regards it 



{ 


DIFFUSE SCLERODERMA 667 


as an inteistitial inflammation consecutive to the arterial disease Lewm 
and Heller and many otheis legard the disease as an angiotr^hic neurosis 
depending upon unknown changes m the trophic centie These are the 
three impoitant theoiies which have been advanced, each one of which only 
serves to throw into strongei relief oui leal ignoiance of the tiue pathology 
of this remaikable disease 

Distribution. — ^The face and extremities are most fiequently involved 
Of the 420 cases collected by Lewm and Hellei, the uppei extremities uere 
attacked m 287, the tiunk m 203, the head m 193, and the lower extremities 
in 122 In only 3 cases in my senes was tlie face not involved A universal 
scleroderma is rare, occurring only m 16 per cent of the cases 

Symptoms. — ^Theie are tlnee modes of onset — the simple atrophic, the 
cedematous, and the erythematous The ati opine is the most common 
Case X of my senes illustrates it veiy well, and gives a good picture of the 
course of the disease m a seveie case S G , aged foity yeais (seen mth 
Dr Julius Fnedenwald), a healthy man, of good habits, began to notice m 
October, 1897, that his hands were a little stift In January, 1898, some of 
the nails festered at their bases, and his hands would get red and blue In 
November his legs felt stiff, and he w ent to Hot Spi mgs, Va , f oi rheumatism 
The feet became blue and swollen, so much so that he had to wear largei- 
sized shoes He began to feel the cold very much When I saw him m 
April, 1898, his face looked smooth, and the skin was everywheie firmei than 
normal Both hands were congested, and felt firm and cold There wei e 
scars at the roots of the nails and on the pads of seveial of the fingers It 
was impossible to pick up the skin on the back of the hands The ieet neie 
m the same state The skin of the aims, legs, and tiunk was not invoked 
He had lost thirty pounds in weight m six months During the next foui 
months tlie disease progressed lapidly, and by October 1 had m\olved 
the skin of the entiie body The movements of the limbs weie much 
restricted, and, although looking natural, the skin was eveiywheie tense and 
firm He had constant pains m the arms and legs, the nerves were not 
tender, nor were the joints swollen The face was shi unken and mask-like, 
and he moved the lips with difficulty The temperatuie was always about 
101°, sometimes reaching to 103° Thiough the winter he got progressively 
worse The sclerosis of the skin of the trunk became extreme He could 
move neithei head nor limb, nor could arm or leg be flexed He could 
scarcely open his mouth, and the face had become mummified He wasted 
rapidly, and the whole body was as iigid and stiff as a statue The 
back became boived, so that the trunk could not be extended He had 


recurring attacks of diarrhoea of gieat seventy Dm mg the last months 
this poor man presented an appalling picture — literally a bieathmg mummy 
He retained his intelligence until near the end, which came Mai eh 14, 1899, 
less than two years from the onset of the disease In two other cases' which 
showed this atrophic type from the outset theie was extieme pigmentation 
In only one case m my series was the onset with ceclema, m the midst of 
which were depressed areas compared by Eiasmus Wilson to the effect 
produced by pressing the finger into a bladder filled with lard A giil 
aged fourteen years, was seen with Dr Pole November 11, 1900 In July 
she had had pains m the knees and ankles, and was m bed five iveeks In 
beptember she again had pains m the joints, and the legs became swollen 
and Dr 1 ole noticed the peculiar depressed spots When I saw her the 
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legs to the knees looked swollen and oedematous, the joints were normal 
On both there were remarkable depressed areas (shown m Plate XX, 
Fig 1), as if the oedematous skin had pressed upon something On the 
outer aspect of the left leg w'ere four of these depressions, the larger one 
6 cm m length These areas had a slight purplish discoloration The 
skin in the intervals between them was raised and of white color To 
the touch, the skin was every wheie smooth and hard, that in the depressed 
areas impossible to pick up, and a firm ridge could be felt at the margins 
The swollen skin between the patches was not so hard, but was infiltrated, 
although it did not pit Both the mother and patient stated that the tiouble 
began as raised led areas, corresponding to those now depressed, and at a 
subsequent visit I saiv three of these spots — one 15 cm in diameter, the others 
2 5, raised, erythematous, and tender In this case the skin of both legs 
w^as swollen and looked oedematous, although it did not pit at any point 
Once formed, the depressed aieas gradually extended, and although there 
was a veiy definite ridge, there was never any redness Several of the 
patches coalesced, and large areas of the skin became sclerotic and of a light 
browu color 

The eiyihcmaions onset is of two t'^qies m one, a difi^use eij’ihema and 
swelling occurs in the face or in paits of the trunk, in the other, the picture 
IS that of the vasomotor disturbances of the hands and feet, like Raynaud’s 
disease 

In Case XV the erythema and swelling were more marked than in any 
one of the senes S J , aged forty-seven years, a healthy man of good habits, 
was seen Decembei 29, 1900, with Dr Uiban Smith The trouble began 
tliree years before, with swelling of the face and of the left uTist and aim, 
and these parts would be at times so red that he had to remain at home 
The hands became painful, and ■rnthin the last year the skin of the chest 
has become red and swollen When seen the face was smooth, without 
■nTinkles, and the skin everywhere paichment-hke The entire neck was 
hidebound Ovei the front of the chest the skin was reddened, a little 
darker than normal, and swollen Toward both axillie there was a distinct 
line of demarcation In the upper part of the axillai, and extending over the 
seapular regions, there were the same enthema and swelling The hands 
were selerotic and stiff The anterior surface of both forearms n as swollen 
and red I followed this case for more than two year s The general sclerosis 
beeame more marked, and the hidebound condition "vvas universal The 
hands and feet became purple I never saw more persistent or deeper cyan- 
osis, it took more than thirty seconds to obliterate the amemia of a finger 
mark Toward the end he had remarkable attacks of tachycardia He 
died five j^ears from the onset of the disease 

In several cases the onset was with symptoms suggestive of Raynaud’s 
disease, so mueh so that in Cases XI, XVI, and XVII the diagnosis of this 
affection was made In Case XVI, a woman, aged thiity-two years, the 
hands and fingers became swollen and red “At times they W'ere more 
blue than red, and again they wmuld be perfectly white and cold Usually 
all the fingers would be affected, but the middle right finger was the most 
frequently involved The ehange in color to wdiite, blue, and red occurred 
wnthin a few hours These attacks came on irregularly, at intervals of about 
a month ” Could anything be more typical of the onset of Raynaud’s dis- 
ease’ This patient had a most severe attack, wnth widespread involvement 
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of the skm and the most extensive pigmentation, and death followed three 
and one-half yeais from the onset In Case XVII, also a most severe, dittuse 
form, “he first noticed that the fingers and hands would become purple or 
almost blue, then at times they would be swollen and nhite They were 
much worse in cold v eathei ” In Case XI, a woman, aged twenty-eight years, 
the disease began with local asphyxia of the fingers and toes As it w^as 
winter, she thought at first they were fiostbitten The pads of the fingers 
spilt open and were veiy soie, and the feet became so snollen and tender 
that she could not walk In the summei she was better, then as the cold 
weather came on the hands and feet would ache, and, as she expressed it, 
she was “half crazy with the pain,” and at times the fingeis and toes got 
so black that gangrene was feared I saw hei four years aftei the onset 
of these symptoms, and she then had rvell-maiked featuies of scleroderma 
The movements of the face were lestricted, the nasolabial folds were obliter- 
ated, and the nose had become sharper The slcm, which could not be 
picked up, w'as hard and parchment-like The hands and feet had a 
natural color, but they looked large and flabby The middle finger of the 
light hand w'as cyanosed The movements of the fingeis were stiff, and she 
could not pick up small articles easily The hands felt cold, and tlie skin 
W'as everyw'here him The pads of the fingers W'ere puckered and scaried 
I saw' dlls patient at intervals for neaily thiec years, and she had a very 
thorough treatment with tip'ioid extract, w'lth decided benefit Foi a time 
the face w'as w’orse, but the skm became softer and the hands w'ere less stiff 

Several waiters have called attention to the onset w’lth aithritis, and in 
my senes there w'ere three cases in w'hich dns was a special featuie Thus, 
m Case XVII, following a severe attack of influenza m March, 1898, the 
joints began to be painful and stiff, and by June neaily e\eiy joint m the 
body felt sore, although theie w'as neithei swelling nor ledness In another 
case seveie attacks of arthiitis occuxred at intervals for tluee oi four yeais 
before the skin w'as affected 

In many cases the earliest stage is an oedema, w'lth slight efflorescence, 
a firm, solid infiltration w'hich does not pit The appearance is not 
unlike the erythema of lepiosy, and I saw' a case at the dermatological 
section of the British Medical Association, in w'hich a number of distin- 
guished specialists w'ere in doubt w'hich of these tw'o conditions w'as 
present It may be diffuse, or m small patches, and m Case XIII of my 
series there w'ere raised spots not unlike erythema nodosum It may last 
for w'eeks or months Then the skm begins to get hard and tense, the 
stage of induration, and die color changes to a dead w'hite, oi it has the 
tint of old marble or of parchment The consistence changes, and it feels 
firm like a bit of frozen skin, and it may be impossible to pick up a fold This 
IS a very characteiistic test, as everyw'heie, even in the fingeis, the normal 
skm can be picked up m folds In some cases there is not a bit of skm 
that can be pinched betw'een the finger and thumb The folds are obliter- 
ated, the w'rmkles disappear, and the face has a mask-like aspect— -Gorgon- 
ized The face groivs smaller, the lips thin, the nose pointed and narrow', 
the cheeks smooth, the ears shrunken, the eyes expressionless, and the 
diagnosis may be made at a glance The hands look smooth, the finc^ers 
are semiflexed, the terminal joints may be shrunken and involved m a sclero- 
dactyhsm of the most advanced type The hands are converted into rigid 
immobile organs In severe cases the unfortunate victim is as though he 
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had been put m the fabled shirt of Nessus, which had giadually contracted 
upon him The back is iigid, the neck is fi\ed, and he may resemble a 
frozen corpse or a mummy, 'iMthout the power of motion, save in eyes and 
tongue, which alone gives witness to remaining life 

As the disease progresses three changes occui (1) Atiophy follows the 
induration and the skin becomes thinner, although not softer At the lines 
of extension this gives a iidge m which thiee zones may sometimes be seen 
an inner, yellowish brown, coiresponding to the atiophic portion, a white, 
mduiated portion, and beyond it a naiiow zone of erythema In the gradual 
extension, weeks or months may elapse befoie a distance of an inch is covered 
In other cases, by the coalescence of contiguous areas, large portions of the 
skin may be involved The ati opined skin may gradually gi ow more natural 
looking and softer (2) The second change is in the involvement of the 
subcutaneous tissues, which become sclerotic and bind the skin tightly to 
the subjacent parts The mobility of the skin is in this way lost, and it can 
no longer be moved fieely upon the muscles or bones When atrophic and 
smooth the skin maj"^ fit on the bones of the hand like a glove (3) And the 
third change is in the color, most frequently an increase in the pigmentation, 
giving to the skin a paichment-brown appearance INIy senes aftoided most 
interesting studies m this change, which I have dwelt upon fully in my paper ^ 
There may be the muddy brovm discoloration which is common in the 
atrophic aieas, or there may be a cuiious mottled oi freckled appearance, 
such as we see so often in the aisenical pigmentation about the abdomen 
But the most remarkable instances are those m vhich the entiie skin 
becomes of a deep brownish black, like the most extreme form of Addison's 
disease In Cases VIII and XVI the diagnosis of siipiaienal disease vas 
suggested, and I do not know that there is any othei condition in which we 
meet mth a more intense melanodeima 

Atrophy of the pigment causing areas of leukodeima almost always 
accompany the pigmentation They aie Ayell shown in the colored plate 
illustrating my paper In the midst of almost black aieas there may be 
scattered patches of normal looking oi dead white skin On the abdomen 
the alternation of hues with hypertiophy and atrophy of the pigment may 
present a very curious appearance In Case IX the inner aspects of the 
thighs and the popliteal spaces Aveie very dark — m fact, as black as the 
skin of a negro This had come on gradually, as the disease had extended 
In the atrophic areas the pigmentation became very intense, but within two 
years it had changed to a light brown, and here and there were a few spots 
of leukoderma In none of my cases was thei e pigmentation of the mueous 
membranes 

An interesting change m the sclerotic skin is the development of telangiec- 
tasis The following is the note on a case. No II, a very chronic one, in 
which they did not occur until the fifth or sixth year They gave a most 
unusual appearance to his face “Everywhere on the skin of the face are 
spider angiomas of a bright red color, A'arying m size from 3 to 5 mm On 
the forehead, nose, and cheeks they are very thickly set, on the budge of the 
nose are several very large ones Theie are none on the mucous membranes 
of the mouth or nose Each one has a centi al vein, v ith tin ee to five branches 
and a deep red capillary zone On the extensor surface of the left wrist 


^Journal of Gemto-unnary and SLin Diseases, New York, 1898 
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is a large ‘mat-najvus/ 4 x 5 cm m diametei, of a deep rose color, which 
disappears entirely on piessuie, and the backs of both hands are coveied 
with the smaller variety ” These have all appeared within the past two 
years It is interesting to note the similarity in appearance ot these telangiec- 
tases to those m the sclerotie tissue of the a-iay bums , , t i 

The secretory functions of the skm may be undisturbed in several 
of my patients there was hypendrosis, and the skm of the hands and feet 
was always moist When touched, the hard, cold, clammy sensation of 
the sclerodermatous hand feels like that of a corpse Theie is no special 
change in the secretion of the sebaceous glands The skin is not often dry 
and scaly 

Trophic changes other than the scleroderma itself are not uncommon 
Several of my patients had local suppuration about the nails, and m Lewin 
and Heller’s collection there weie lorty-eight with %ilcers about the fingers 
or knuckles They have occurred in my senes eithei m the early stages in 
connection with the vasomotor changes, or late when the knuckles and 
finger-joints were hidebound Scleiodactyhsm is a not uncommon event, 
occurring m three of my eighteen cases It comes on gradually with or 
without previous local asphyxia and trophic changes in the pads of the 
fingers In Case II, at the end of the fifth yeai both hands presented a 
typical condition of sclerodactyhsm, he could not make a fist, the motion 
at the metacarpophalangeal joints was very slight, and there was complete 
immobility of the first and second joints of the fingers, the thumbs could 
be opposed to the first and second fingers, so that he could still use his 
hands to dress and undress himself The fingers were bent and the terminal 
phalanges at right angles to the others There was a gradual wasting of 
the end-joints, which were thin, pointed, and about half the length of an 
ordinary phalanx The nails were curved, ribbed, and shoitened There 
were scars over all the fingei-jomts, and on the knuckles there had been 
tioublesome open sores 

The hair may fall out from the sclerotic skin or get very thin, and this 
seems the usual course, m a few cases with the pigmentation theie is an 
increase in the growth of the hair, as is very well shown m the colored 
plate illustrating my paper Loss of the pigment of the hair has been 
observed 

Trophic changes may occur in the deeper parts The bones may be 
affected, and, as m Case XIV of my senes, all those of the left upper extremity, 
including the scapula, were atrophic More often the change is confined 
to the fingers In a few cases local hypertiophy of bone has been observed, 
thickening of the tibiie or of the malar bones The muscles beneath the 
sclerosed skm may be involved The deltoid and anteiior group of mus- 
cles of the forearm were hard and fibroid m Case XIV Muscle atrophy 
has been described m connection with sclerotic changes in the skin covering 
^a’ instances the muscle has been sclerotic beneath a normal skin 

A widespread mj^ositis has been met with in connection with scleroderma 
ot the thorax and nates (Kaposi) 

How far the pint troubles of the disease repiesent an arthropathy is a 
question They are common, particularly m the early stage There may 
be pains alone, and disability from this cause In one of my cases there 
was inflammation of the light ankle for weeks before the onset of the sclero- 
derma m the hands Deformity and osteophytes have been met with 
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but, as a rule, it is a painful aitliritis oi onset Subsequently the joints 
become fixed by the sclerotic skin, and toward the close not a single joint 
of the body is mobile In the postmortem in Case X no changes were found 
in the joints 

Changes m sensation are not common, numbness and tingling may be 
present, but there is not often pain, except when the disease begins with the 
features of Raynaud’s disease Case XVI had severe pains in the hands 
and feet As a rule, scleroderma is a painless affection and sensation is ell 
preserved, even m the atrophic skin In the early stages, as was well 
marked in Case XIII, the acuteness of the sensation was dullei in the 
affected areas There may be great sensitiveness to cold, and, as a rule, 
the patients are more comfortable in summer 

The general health may remain very good Case II, Levi B , came 
back year after year to the clinic, and although his face, hands, and legs 
were affected, he was very comfortable, and could even dress himself The 
erosions over the knuckles gave him the most ti ouble In the severe cases 
a cachexia comes on, the patient gets thin, there is fever, diarihcea, and 
death follows from exhaustion One of my patients died suddenly, another 
from pneumonia Fever is not a constant feature , as the sclerosis progresses 
actively there may be a degree or more, but, as a rule, the course is afebiile 
The pulse is usually unaffected In two of my cases there w'eie attacks of 
tachycardia Arteriosclerosis may be present, but theic may be extieme 
sclerodeima without much, if any, change in the arteries No special 
changes have been met wnth in the heait 

Blood examinations were made m eight or ten of my cases There weie 
no special alterations In Case XVI the leukocytes w'ere 10,500 per cmm , 
the eosinophiles 3 3 per cent , and the small mononucleais 19 pei cent 
In Case XVII the eosinophiles w ere 2 4 per cent 

The urine is, as a rule, normal Albuminuria is present in a few' cases, 
sugar has been detected 

Association with Other Diseases — A number of cases have been leported 
of scleroderma in Graves’ disease One patient m my senes presented 
a typical instance of this combination It is usually of the legs, and not 
often generalized Thyroid enlaigement has been present in a few' cases, 
and the association wnth atrophy has been noted 

One of the greatest difficulties is in the association with Raynaud’s 
disease — wdiether the scleroderma begins as a complication of this aftection 
or w'hether the local asphyxia and trophic changes may be regarded as 
part of the scleroderma In five of my cases the vasomotor changes w'eie 
most marked, in tw'o the symptoms of onset w'ere those of Rajnaud’s disease 
The case reported undei modes of onset is most tj'pical, and Case VI pre- 
sented very similar symptoms In none of the cases did the asphyxia pass 
on to severe gangrene, although there w'ere superficial losses of substance 
The vasomotor changes in the disease are extiaordmary In Case VII 
there was the most remarkable vasomotor ataxia I have evei seen — the 
cyanosis of the legs wdien he stood up w'as most extreme — they became 
plum-colored m half a minute, when on his back and the legs held up the 
skin at once became ansemic One could literally see the blood fall into the 
legs when he stood up The same extreme cyanosis was present also m 
another case 

Cassirer makes a good division of the cases wnth these marked vasomotor 
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phenomena First, instances of Raynaud’s disease, in which in the late stages, 
besides the gangrene, there are trophic changes in the skin of the hngers and 
hands, which become smooth, glossy, and hard, the fingers may be im- 
mobile, and a well-marked state of sclerodactyhsm is produced ihe 
process is limited to those parts winch have been frequently the subject of 
attacks, and there is no extension to the arms or legs or trunk Secondly, 
cases in which the scene opens with marked vasomotor changes local syn- 
cope and asphyxia, and acroparsesthesia Gradually, without progiessing 
to local gangrene, these symptoms aie succeeded by a typical scleroderma, 
which IS not limited to the paits which have been affected with these vaso- 
motor changes, but extends widely Thirdly, there are the raie cases m which 
m a typical sclerodermic case Raynaud’s symptoms supervene with gangrene 
Local Panatrophy m Scleroderma —In Case XIV the entire left arm was 
atrophic and the skin sclerosed, some of the muscles were firm and hard 
Plate XX, Fig 2, shows the condition very well The patient was aged fifteen 
years, a strong healthy boy When seven years old the mother noticed that 
the left wrist was a little stiff, and from that time he has had constant trouble 
with the aim, in which there has been a progressive disability without pain 
The whole extremity was involved, the left shoulder blade being smaller 
than the right There was a difference of an inch in the length of the limbs , 
the left was atrophic, and the hand smaller, as shown by the radiographs 
the bones were much smaller The skin of the foreaim was hidebound, 
m places pigmented, that of the arm was thin and wasted The muscles 
of the foiearm were hard and firm, very different m consistence to those of 
the other side The biceps was hard and fibrous, while the triceps was 
soft There was a definite line of demarcation between the normal and 


diseased skin extending over the pectoral fold in front, the clavicle, and 
obliquely down the back to the posterior axillary fold Theie was an iso- 
lated patch at the root of the neck on the left side, 6 x 5 cm m extent, sharply 
defined, and the skin was pigmented and thin The movements could all be 
made, but the flexion and extension of the wrist were restricted The fingers 
were not sclerotic, but the slan was in some places thin and glossy, m others 
pigmented The condition was very like the local panatrophy described by 
Goweis and by Hany Campbell In Goweis’ case, a woman, aged thirty- 
thiee jears, “presented in certain areas of the trunk, limbs, and face areas 
of wasting of all the subcutaneous tissues down to the bone with thinning 
and discoloration of the skin They were irregularly distiibuted without 
apparent relation to muscles or to nerve distribution ’’ One patient, aged 
thirty-two years, had atrophy about the shouldei, with wasting of the skin 
and involvement of the subcutaneous tissues and muscles, and m one place 
the bone also was atrophied 

Course and Prognosis — There are acute and chronic forms The 
acute cases are usually in children, and have followed an infection In 
me Aicliiv f Deiinatoloqie, 1900, Band h, Muller reports a case m a girl, 
awed sixteen years, coming on six weeks after otitis media In thiee days 
the arms, clmek, back, and neck were as hard as wood, and the head was 
immobile The skin could not be pinched up 'i'he face was only slightly 
involved Theie was no disturbance of sensation The affected regions 
were tender to the touch In Marsh’s case, a two-year-old child, the acute 
onset followed diphtheria, and within two weeks the hands and face and 
trunk were involved Some of these cases have subsequently had a chronic 

YOL VI, 4 1/ V V 


I 



674 


VASOMOTOR AND TROPHIC DISORDERS 


course In the most rapid case in my series. No X, death occurred within 
two years As a rule, the course is very chronic Lewm and Hellei found 
ten cases in which the disease had lasted more than fifteen years, one of these 
had a duration of forty-eight years, another of thirty The longest case 
m my series, Levi Bear, well known to so many of the graduates of the 
Johns Hopkins Medical School, has had the trouble for more than fifteen 
years The disease became stationary after about five years’ duration 

The arrest may leave the victims in the stage when they are fairly comfort- 
able, or there may be great disability In Case XII, a woman, aged forty- 
six years, the scleroderma began in 1898, and when I saw her m 1900 there 
were extensive areas of pigmented and atiophic skin in the abdomen and 
thorax In the lateral regions of the chest tliere were areas of erythema, 
with slight swelling, and there were efflorescences at both elbows and on 
the anterior surface of the arms In places the skin was very hard and 
impossible to pick up The hands, feet, and face were not affected Four 
years later the disease had made no further progress, but the patches of 
erythema had disappeared The skin of the affected parts was thin, pig- 
mented, and closely adherent to the adjacent tissues In two other cases the 
disease seems to have been arrested In no instance m the series did com- 
plete cure take place — an experience which does not bear out the hopeful 
view of some dermatologists, Ciocker, for example, who says, “The disease, 
as a rule, tends to get well spontaneously ” Lewm and Heller give 16 
per cent of recoveries The outlook in children is better even m the acute 
cases, the percentage here m the statistics of these authors is 31 Recovery 
has followed in a month or six weeks The cachexia carries off a majority 
of the patients, others died of bronchial, renal, or pulmonary complications 
Death may occur suddenly 

Diagnosis — Dermatologists recognize two forms of the disease — a 
local, often called morphoea, and the general or diffuse Hutchinson 
makes an interesting classification of the cases — an herpetifoim, which, 
like herpes zoster, is distributed m bands and stieaks, and may be bilateral, 
an acroteric, beginning m the extremities vath symptoms like Raynaud’s 
disease, and leading to acroscleroderma, and lastly, a generalized sclero- 
derma, a hidebound condition of the skin The local disease presents 
identical anatomical characters, but there are certain differences — it often 
follows nerves, distributed accurately m their course Lewm and Heller 
have collected many cases illustrating this In a patient of Brissaud’s 
the sclerotic bands corresponded accurately to the seventh and eighth 
cervical segments, the first and second doisal, the fifth lumbar, and 
the first sacral segments There is a much greater tendency to complete 
recovery, pigmentary anomalies are not so common, and sclerodactyhsm 
does not occur The local form may occur on arm, leg, or trunk, less often 
m the face It begins m the manner already described, and only the limita- 
tion m area separates it from the more severe form A case may start in 
one or two spots, and gradually spread and become diffuse 

The diagnosis is rarely m doubt In not one of the cases m my series 
was there any difficulty m recognizing the existence of scleroderma, but in 
two the question arose of the co-existence of Raynaud’s disease, a point which 
has been discussed sufficiently under the symptoms The sclerodactyhsm 
may suggest sjTingomyeha, but the absence of sensory and other changes 
IS sufficient to differentiate the two conditions 
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The local panatrophy of Gowers resembles scleroderma, and sonie of the 
cases, as I have mentioned, may be tins disease Only in the early stages 
do the cases offer any difficulty The preliminaiy erythema and infiltration 
may strongly suggest leprosy, and I mentioned a case shown at the British 
Medical Association in which different opinions were expressed A point 
of moment is that the sclerodermatous erythema is never extensive tor a 
long period without the other changes, the hard oedema begins to disappear 
m places and the skin atrophies and changes in color On the whole, 
generalized scleroderma is a disease easy of recognition A glance at the 
face or the hands may suffice, difficulties only rise in a few rare instances 
when the vasomotor disturbances are extreme and when the local asjihyxia 
leads to changes suggestive of Raynaud’s disease 
Treatment — doubt if any remedy has an influence on the course of 
the disease, unless it be the -r-rays, which, with the new and more accurate 
methods of application, should be given a thorough trial In the acute 
cases hot baths and massage should be tiled, and m all forms systematic 
hydrotherapy should be used Massage is helpful, and m any case keeps 
the skin softer and promotes nutrition These measures with electrical 
treatment should be carried out thoroughly as early in the course as possible 
A stay at one of the baths. Hot Springs, Va , or Mt Clemens, or one 
of the alkaline and sulphur baths m Europe, should be advised Of 
remedies, I have given a very thorough tiial to neaily all on the list, the 
iodides, salol, and the salicylate preparations, and the various thyroid 
preparations In my paper describing the first eight cases of my series 
I give the details of six cases treated with thyroid extract Of the remaining 
ten cases, nearly all received a full trial of this remedy Possibly to it the 
arrest m three or four of the cases may be attributed, but m Case X the dis- 
ease made rapid progress under its use, and the best that can be said is that 
m some cases it appears to retard the progress The lemedy is well borne 
for years m doses of grs v of the extract thiee times a day I saw no ill 
result In neither of the cases in which tachycardia occurred was this due 
to the extract It is well to omit the use for a week or ten days at the end of 
each period of six or eight weeks Various other thyroid preparations were 
tried Avithout any special effects Thymus extract, adrenalin, and supra- 
renal extract were also used I have seen no report of the use of fibrolysin 
but scleroderma would be an ideal disease in which to test its claims 


ERYTHROMELALGIA (WEIR MITCHELL’S DISEASE). 

Dsfimtion A chronic disease in which a part or parts of the body, 
usually one or more of the extremities, suffer with pain, flushing, and local 
fever, made far worse if the parts hang doW’ (Weir Mitchell) 

s-r j Mitchell described in the Philadelphm 

Medical Turns, under the title “On a Rare Vasomotor Neurosis of the 
peculiar red neuralgia In 1878, in the Ainencan Journal 
^ t/ie Medical Sciences, he still furthei elaborated his views on the subiect 
Other papers by him are to be found in the 3fedical News, 1893, and the 
American Jourtial of the Aledwal Sciences, 1899 (with Spiller) He gave to 
the condition the name erythromelalgia, signifying a painful red state of a 
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Cases had previously been described by Graves, Paget, and others 
The literature is very fully given in Cassirer’s mono^aph {D^e Vasomo- 
ionscli-Trovhtschen Ncxiwsen, Berlin, 1901) and m the Index Lataloque, 
Senes II Much discussion has taken place as to the existence of erythro- 
melalgia as a separate disease, apart from Raynaud s disease, affections of 
the spinal coid, obliterative endarteritis, and the various forms of peripheral 
neuritis, in all of which pain and redness of the extremities may occur 
These conditions should, I believe, be excluded, and the name limited to 
a vasomotor neurosis with the features above given, a small but peifectly 
definite gioup of cases 

Etiology — ^The disease is rare I have seen only one case in private 
practice in which the diagnosis seemed clear At the Johns Hopkins 
Hospital in twenty years (to 1909) there were thiee cases 

Cassirer has collected 90 observations wdnch have been reported as ery- 
thromelalgia, but a great majority of these belong to other conditions 

Age and Sex — Men are more subject to the disease than women — 46 to 
32 in Cassirer’s figures His age table is from one to ten, 2 cases, eleven to 
twenty, 2, tw^enty-one to thirty, 21, thirty-one to forty, 13, forty-one to 
fifty, 11, fifty to sixty, 12, sixty to seventy, 2, above seventy, 2 Graves’ 
case ivas in a woman aged eighty-two years, Henoch’s in a teething child 

Among 'picdisponng causes, puberty, menstrual disturbance, and the 
climacteiic are mentioned In a few cases the disease has followed an infec- 
tion — iheumatic fever, gonorrhoea, syphilis Cold and damp are important 
exciting causes Weir Mitchell’s fiist case w'as a sailor who had been 
much exposed, Eisner’s patient jiad had to do a great deal of washing, 
Paget’s patient ivas much given to cold douches and hydrotherapy, standing 
wnth the feet in cold water In several cases the disease has come on after 
exposure In my case the girl got her feet w’et and had to sit foi some hours 
without changing Overexeition or a sudden strain has been an impoitant 
factor — oieruse of a hammer, prolonged use of the legs m woiking a sewing 
machine, or a protracted march In a few cases a blow or an injury to the 
limb has preceded the onset of the sjunptoms Several cases have been m 
highly strung neuropathic individuals 

Pathology — Cassirer, wdiose study of the condition is very thorough, 
recognizes two groups of cases of erythromelalgia — one m wdiich the symp- 
toms are localized m a definite nerve territory', the othei in which they are 
distributed over the distal portion of a limb The first group has many 
points of resemblance to neuritis, but may exist wuthout the positive signs 
of neuritis, ansesthesia or other disturbance of sensation, disturbance of 
motion, or painful points along the course of the nerie In the second 
group no basis exists for the diagnosis of any special lesion, arterial, ncuntic, 
spinal, or cerebral, although from the distribution and general featuies we 
may' suppose that in the one the trouble is peripheral, m the other central 
This IS about as far as our know'ledge goes of the pathology of erythromel- 
dgia, and it is not very far! The postmortem reports are not m accord* 
“Once changes were found in the peripheral nerves (I¥eir Mitchell and 
Spiller) , once changes m the posterior roots (Auerbach) , in three cases the 
peripheral nen es W'ere intact (JVeir Mitchell, Deliio) , the arteries w'ere found 
diseased^ in tlu-ee cases (Sachs and Wiener, Dehio, Weir Mitchell, and 
Spiller) ” Cassirer thus summarized the results It is very probable 
that the cases wuth local distribution are due to changes in the peripheral 
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nerves, the symptoms lesemble closely those caused by certain forms of 
peripheral neuritis When the whole limb is involved the vasomotor centres 
are piobably at fault, but what the nature of the change and where, we 
have at present no clue The pathology will be found to be much the same 
as that of Raynaud’s disease, with wdiich erytliromelalgia has very close 
affinities 

A moie careful study of the nerve centres m cases of spinal cord and 
ceiebral lesions associated wath a congested and painful state of one or more 
extremities may thiow some light on tlus daik chapter in neuiology The 
arterial cases should be cut out of the category altogether, as forming a 
separate and lemaikable malady (vnth wdnch w’e may ivell honor the memory 
of a good pathologist by associating the name of Fricdhinder) -worthy of 
the most careful study The reseaiches of Eib and others have sliowm 
how common are these cases of endaiteiitis of the vessels of the extremities, 
and ho-v\' diversified are the symptoms, one gioup has a striking similarity 
to the condition undei consideration 

S3niiptoms — ^Redness, pain, and swelling aie the caidinal features 
of the disease A very bright, healthy-looking girl, aged about tiventy 
years, w^alked into my consulting room on ciutchcs When she removed 
the felt shoe and stocking from the left leg it W’as seen to be swollen and 
red, as high as the middle of the tibia The toes weie a little blue, but in 
a few minutes, as she lested on the sofa, they, too, had the vivid pink appear- 
ance of the foot and leg The swelling -was model ate and most evident 
about the ankle and tarsus When she sat up and hung the foot do-an the 
redness became moie marked, and the toes again became livid If she 
attempted to put the foot to the ground she -vimiced, and said it hurt very 
much, but on insisting she stood alone on the foot, but the pain increased 
and was chiefly in the sole and in the toes In the recumbent posture the 
color w^as less intense and the pain ceased When the foot was elevated the 
redness almost disappeared, but not entirely from the toes To the touch 
the leg and foot were hot, and the temperature was 6° higher than on the 
corresponding parts of the other leg, much less than the hand suggested 
It was nowhere painful on pressure, except at one or two spots in the sole, 
the worst near the heel and at the ball of the big toe There ivas no pitting 
The pulsation m the arteries was much fuller and more evident than m the 
sound leg There w^as no tenderness along the course of the nerves The 
veins were not visible except on the doisum of the foot In every other 
respect the giil was healthy About three months previous she had got her 
feet w'et, and had to sit for several hours without changing In a few 
days she began to feel pain in the sole and toes of the left foot, but only 
when wallang Then she noticed the toes -were of a blight led coloi The 
condition has gradually growm worse, and extended fiist to the wdiole foot 
and now half way up the leg She has very little pain except when she 
puts the foot to the ground, or if it has hung down foi a long time She 
^ not distuibed at night, and her general health is excellent Caieful 
bandaging, lest, massage, and hydrotherapy were advised, but months 
passed without much change, then for no very obvious reason the condition 
began to improve, and about a year after I saw her she wrote that she was 
practically well 

Among the score or more of cases of painful red extremities that I have 
seen due to various causes — organic lesions of the spinal cord, endaiteritis. 
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neuritis, and Raynaud’s disease — this case stands out as the only one in 
which the diagnosis of erythromelalgia seemed justified 

Parts Afiected —The feet are most often involved In Cassirer’s analysis 
the involvement was both feet, 20 cases, one foot, 7, both hands, 10, one 
hand, 3, all four extremities, 13, and hand and foot of the same side, 2 
In 12 cases the pain and redness were limited to the distribution of a 
single nerve The fingers and toes are usually involved first, and the 
trouble spreads upward, and may cause spelling of the lower leg or of 
the forearm It rarely reaches above the elbow or knee, but the pain may 
extend to the hip or the shoulder One or two toes may be afiected for 
weeks or months before the disease extends, or the trouble may begin 
m the sole of the foot oi the palm of the hand After persisting lor 
months or for a year or more m one foot it may extend to the other In 
marked contrast to Raynaud’s disease, the ears and nose are not affected 
In a few cases painful red spots have appeared m other parts of the body, 
and Mitchell remarks that he has seen this distribution and suggests, 
indeed, that similar vasomotor disturbances may occur m the muscles and 
bowels I have seen no case reported with abdominal colic, such as is so 
common in angioneurotic oedema, and occasionally m Raynaud’s disease 
The most striking objective feature of a case is the redness, which m 
typical instances is the color due to an active hyperremia — a deep pink 
or violet-red, diffuse, not mottled, and sometimes sharply limited above 
The veins may be swollen, but the general appearance is that of an inflamma- 
tory congestion, not of a venous stasis One of the most remarkable features 
upon which Weir Mitchell lays great stress is the influence of change of 
posture, when the foot hangs down the congestion increases at once, when 
placed above the level of the patient’s body, as he is recumbent, it grows 
pale, and the congestion may almost completely disappear Not that this 
is peculiar m any way to erythromelalgia, but one does not often see it m the 
acute hyperiemia In the cold and m long-standing cases theie may be 
blueness or asphyxia, but this is rare The temperature is always higher, 
4° to 6° or more, less than the hand suggests, as the afiected part feels 
hot and the arteries of the foot may be felt to tlirob Pain is almost 
always present, either an intense burning sensation or a sharp, stabbing 
sensation of a less continuous charactei When at rest there may be nothing 
more than an unpleasant hot feeling, but on movement, as m attempting 
to put the foot to the giound, the pain may be severe The slightest pressure 
with the finger may cause pain Very rarely is the pain of the maximum 
intensity seen in Raynaud’s disease Sweating is a common feature, and it 
may be hypeiidrosis Thickening of the skin, pigmentation, and changes 
m the nails may occur More oi less swelling is almost always present, but 
there is no pitting on piessuie Disturbances of sensation are not common 
but theie may be hj^ersesthesia or pain along the course of the nerves 
Atrophy of the muscles of the affected part may occur, as m the small 
muscles of the hand or foot, occasionally, as m one of Mitchell’s cases, the 
muscles of the affected leg may waste In the protracted cases there is 
alnays some wasting from disease Serious trophic changes leading to 
gangrene do not occur The cases that have been described belong to^ the 
category of Raynaud’s disease, or are due to obliterative endai teriti^, and it 
may be very difficult to say m a given case which condition is actually present 
Diagnosis — Theie are four chief conditions m which “pain, flushing, 
and local fei er,’’ to use Weir Mitchell’s words, occur, and which may be 
confounded with erythromelalgia, oi which may simulate it so closely that it 
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will depend altogether on the conception one has of the disease where an 
individual case is placed I would limit the teim to a small but well-defined 
group conforming chnicalty to Weir Mitchell’s oiiginal description, and o 
which at present we do not know the anatomical basis A painiu 
neuralgia” of an evtiemity may be associated with Raynaud’s disease, 
with certain affections of the spinal cord, with endarteritis obliterans 
(Friedlander’s disease), and wnth peripheral neuritis 
Raynaud’s Disease— Many cases simulate closely erytliromelalgia, in 
others the two conditions appear to have been associated, or the one may 
pass into the other Objectively, every case of Raynaud s disease becomes 
one of erytliromelalgia in the stage of active hyperiemia, when the part is 
red and hot and painful, and yet typieal cases have features which suffice 
to separate the two diseases, although it must be confessed by a very thin 
partition Weir Mitchell’s differential table may be given here 


Raynaud’s Disease 

1 Sev — four-fifths females 

2 Begins with ischaemia 


3 Affected part becomes bloodless 
and white In certain cases there is a 
deep, dusky congestion of a cjmnosed 
part with or without gangrene 

4 Pain may be absent or acute, and 
comes and goes, has no relation to pos- 
ture, may precede local asphyxia 

5 Unaffected by seasons In manj’’ 
cases all the symptoms are brought on 
by cold 

6 Amesthesia to touch 

7 Analgesig, 

S Temperature much lowered and 
unaltered by position 


9 Gangrene local and limited, and 
likely to be symmetrical 


Erytliromelalgia 

1 In 22 cases 2 were women 

2 Little or no difference in color is 
seen until the foot hangs down in 
upright position, nhen it becomes rose- 
red 

3 The artenes throb and the color 
becomes dusky red or violaceous in tint 


4 Pam usually present, worse when 
the part hangs down or is pressed upon 
In bad cases more or less at all times 

5 Worse in summer, and made w'orse 
by heat, eased by cold 

6 Sensations of all kinds preserved 

7 Hyperalgesia 

8 Temperature aboie normal De- 
pendency causes in some instances an 
increase, in others, a lowering of the 
temperature 

9 No gangrene, lesion asymmetrical 


Some of the cases are very difficult to classify Rolleston reports one m 
a man, aged twenty-nine years, who for a year had tveakness m the hands 
and feet and for six months pain, and a gieat sensitiveness to cold, so much 
§0 that they would become swollen and red If the parts hung down they 
throbbed, swelled, and “w^ent dead ” Even m summer the hands were 
swollen, red, and hot, and very sensitive to all sorts of impressions At 
times they wer^ very painful, and pains passed up the arms to the shoulders 
The feet, too, were red and hot, and thick, and very sensitive Both hands 
and feet were thickened and acromegalic m shape What was this 1 Rolles- 
ton reports it correctly under the title “A Case Showing Some of the Features 
of Erythromelalgia and of Raynaud’s Disease ” 

Eisner reports a still more remarkable instance m which the features of 
the two diseases were combined A woman, aged thirty-eight years, had 
m the winter of 1893 numb feelings in the hands and headache In the follow- 
ing wanter there was burning m the palms and backs of both hands, and 
attacks oi pain associated Avith an erythema of the hands and arms In 
1896 there w^as an increase m the pains in the hands to an intolerable degree, 
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with great sensitiveness of the parts, and copious sweating In September, 
1896, the redness disappeared suddenly from the thumbs A red spot 
appeared m the right tragus, which passed on to asphyxia and gangiene 
A second gangrenous spot appeared over the middle of the left sternocleido- 
mastoid muscle On the 16th of Septembei cyanosis and gangiene of the 
top of the thumb occurred, with gradual separation of the phalanx, there was 
gradual recovery Certainly, at first this would have been regarded as a 
typical instance of Weir Mitchell’s disease, but three years later the severe 
trophic changes put it into the category of Raynaud’s disease The affec- 
tions are closely allied, and it is not surprising that they should be associated 
or that the one should follow the other 
Affections of the Bram and Spmal Cord — have already spoken of the vaso- 
motor and trophic changes simulating Raynaud’s disease, which ai e met with 
in organic diseases of the spinal cord A condition of painful erythema, 
with swelling, may occui, and many cases have been described as erythro- 
melalgia In hemiplegia the forearm and hand may become red, painful, 
and swollen, a vasomotor change very like Weir Mitchell’s disease, and 
the condition may persist for months I saw a hemiplegic whose hand 
and arm had been painful and the hand red and cedematous for more than 
SIX months, and at the Infirmary for Nervous Diseases, Philadelphia, I 
had a patient whose sufferings from this cause were atrocious A numbei 
of cases have been reported in locomotor ataxia, and Collier has lecoided 
five instances in multiple sclerosis Altogether, Cassirer has collected 22 
cases in this group The clinical picture is often a vasomotor paresis, as in 
the hemiplegic arm, but it may resemble Weir Mitchell’s disease veiy 
closely One of Collier’s patients ivas a woman, aged twenty-nine years, 
who had had multiple sclerosis for nine years, spastic paiaplegia, etc 
Two years after onset she had attacks ot burning pain in both feet, 
with redness and heat, lasting three hours A yeai later the feet Avere per- 
manently red, and Avhen the legs hung domi they became red to the knees 
Later, when she stood, the legs became purple and hot, the skin swollen, 
the veins distended, and the arteiies tlirobbed and the legs and feet weie 
painful It IS very difficult to say 3 ust where these cases should be placed 
Some of them simulate erythromelalgia closely, others are more like Ray- 
naud’s disease, and others again have a dull, dusky congestion, with swelling 
They belong to a very definite group of vasomotor disturbances in oiganic 
lesions of the bram and cord, and I feel that it is better not to group them 
mth erythromelalgia, however much the features may simulate this disease 
Endartentis Obliterans — Pam, redness, and sivelling are common symp- 
toms in one or both feet m Friedlander’s disease — the progressive sclerosis of 
the arteries of the legs It is a common affection, often confounded with 
erythromelalgia A woman, aged sixty — about whom the doctor had 
written suggesting the diagnosis of erythromelalgia — began to have pains 
m the left leg and foot, and when she walked any distance the foot became 
swollen and red and the sole was very tender At rest she Avas comfortable, 
although at night the leg was sometimes painful Then she noticed a pecu- 
liar inability to AA^alk more than a certain distance, after aaLicIi she had to 
stop quite suddenly and felt as if her legs would give way, after a few minutes’ 
rest she a\ ould go on again When I saw her, five months after the onset 
of the symptoms, the symptoms of intermittent claudication weie present 
m a tjqiical form The left leg and foot were sAvollen and painful, and of a 
dusky red color, which increased to a purple Avhen the leg hung down 
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Aftei lest 01 if the leg was placed upon a pillow the color became almost 
normal No pulse could be felt in the aiteries of either leg, both dorsal 
arteiies were scleiotic, and there was geneinl arterioscleiosis This was 
a typical case of mteimittent claudication and the vasomotoi disturbances 
associated ivith endai teritis obliterans The pain may be most severe and per- 
sistent, as in a case I give in the chapter on Raynaud’s Disease The color 
is often less maiked than in the case here mentioned, and a preliminary 
spasm of the vessels may cause ischiemia The aiteiies are not always 
obhteiated As EiN has pointed out, these cases aie \ eiy common, and wdiile 
they occur, as a rule, in elderly people, this gioiip of symptoms may be met 
with m young oi middle-aged men, the subject of sj'jjhilitic oi other forms 
of endarteritis (Paikes-Weber) Tliiee featuies distinguish these cases fiom 
tiue eiythiomelalgia — the presence of arterial changes, the tendency to 
gangiene, and the occuiience of intermittent claudication Minor points 
are the gi eater liability to asphjovia and the gieat vai lability of the pain 
Theie are cases wnthout any disturbance of sensation, particularly in diabetes 
Neuritis — A “led neuialgia” is often the best desciiption of a local neuritis 
I have seen tw'O cases in w’hicli a neuiitis of the arm caused a condition 
very similar to erythiomelalgia A w^oman, aged fifty-six, began to have 
pain in the left shouldei and liniitation of movement, and wnthm a few’’ wrecks 
the joint W’as immobile, but W’lth very little sw’elling Soon the pains 
began to spread dowm the arm, and the fingers and hands became red and 
sw’ollen The pains W’ere most intense and inquired moiplnnc for their 
relief The sw’elling and ledness extended nearly to the elbow’ The 
couise of the chief nerves was painful to the touch, and the skin W’as every- 
wdiere hyperaisthetic The late Di Seguin, of New’ Yoik, saw’ the patient 
and made a diagnosis of arthritis and consecutive neuritis The patient 
recovered after more than four months of sw’elhng and redness of the arm, 
and it was nearly a j’eai before the should er-joint could be moved freely 
In this type of local arthritis of the shoulder, pains along the course of the 
nei ves are not uncommon, but redness and sw’elhng of the forearm are rare 
I saw a second case with Dr H M Thomas The other condition is pressure 
on the biachial plexus In connection w’lth Raynaud’s disease, reference was 
made to cases described as due to tumors pressing upon the cauda equina 
or the lumbar nerves In a w’oman, aged forty-tin ee years, with secondary 
carcinoma of the supraclavicular and axillary glands, the fingers became 
numb and painful, then a vivid redness spread over the W’hole hand, and 
gradually extended to the middle of the forearm There was little oi no 
sw’elhng, and no sign of venous obstruction The pains in the arm, particu- 
larly along the inner side, became very intense, and for weeks the picture W’as 
that of an acute erytliromelalgia As the tumors increased there was 
pressure m the veins and great swelling of the aim and hand 
The alcoholic polynemitis may be associated with marked vasomotor 
changes, raiely the active hyperfemia, more often an extreme passive con- 
gestion, particularly W’hen the limb hangs dow’n In a number of cases 
described as eiythiomelalgia the pain and redness have been m the couise of 
individual nerves, the posterior tibial, the right internal plantar, the median, 
or the ulnar It is by no means easy to say in these cases whether an actual 


It IS a mistake to call intermittent claudication and endarteritis ErVs disease as 
Lassirer does The condition ^\as w’ell recognized in man and horses years before 
isrb s admirable paper, wdnch only served to call our attention to its frequency 
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neuritis exists, but we know that with inflammation of a neive very severe 
pain and redness may occur A nurse in the fourth week of a severe typhoid 
fever began to have pains in the fi ont of the left arm, and m a few days there 
was a definite swelling between the elbow and wrist, with redness extending 
to the latter and severe pains on movement or when the parts were touched 
The fingers were not involved The post-typhoid neuritis is usually a motor 
affair without much pain, but occasionally there are marked vasomotor 
features, redness, swelling, and pam 

Under Raynaud’s disease the question of sclerodeima has been sufficiently 
discussed It would not be possible, I think, to mistake erythema exsuda- 
tivum multiforme for erythromelalgia, or any of the forms of acroparses- 
thesia or of podalgia 

There is one painful state of the arm and hand to which I may refer, as it 
may be associated with a transient erythema In 1888, at the Philadelphia 
Neurological Society, I showed a man whose right arm on exertion became 
painful, hot, and swollen In all other respects he was healthy The 
symptoms had lasted for years No explanation could be offered except 
that it was some sort of vasomotor disturbance A second case, a woman, 
presented identical symptoms Again I was puzzled She had much 
redness and swelling and the arm became very painful when the exertion 
was continued Last year (1908) I found the explanation of these cases 
which had stood out m my memoiy so vividlv A very healthy woman, 
aged about tlurty-five years, consulted me for pains in the left arm and hand, 
swelling on exertion, which if long continued resulted m a flushing of the 
whole arm and hand At once I saw a familiar picture But tins time 
I was wiser She was stout, and I could not well determine the presence 
of cervical ribs, but the r-ray photographs left no doubt as to the cause 
of these remarkable symptoms The pressure of a cervical rib may be 
either on the nerve cords or on the subclavian arteiy The pulse was not 
altered in this case, but the disability on exertion suggests intermittent 
claudication, as if the subclavian admitted enough blood with the arm at 
rest, but extra demands could not be met, and the muscles failed to act 
for want of blood The flushing and swelling suggest irritation of nerve 
cords, but in none of these cases was there atrophy of the muscles of the 
hand so common in connection with cervical ribs 

Treatment, — An obstinate chronic affection, very resistant to all forms 
of treatment, such is the universal judgment of VTiters It is best to carry 
out a systematic plan of treatment Rest of the parts relieves the congestion 
and allays the pam, but not in all instances, as the redness may disappear 
without the pam The rest should be protracted foi six weeks or if neces- 
sary, thiee months Massage, daily if it can be borne, very gently at first 
and afterward more vigorously Many patients prefer cold, and some 
form of hydrotherapy may be tried, either cold packs or douches, or if 
grateful, a local steam bath Radiant heat should be given a thoiough trial 
The procedure suggested by Cushing, mentioned under Raynaud’s disease, 
should prove helpful Various forms of electrical treatment have been 
advised, and may be used Locally and internally the resources of the 
pharmacopoeia may be taxed to the uttermost v,athout much relief It is 
best, if possible, to avoid the more powerful narcotics, as morphine In the 
local form, vhere the pain is limited to a single nerve territory, section or 
excision of part of the nerve may be practised 
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ACHONDROPLASIA HYPERTROPHIC PULMONARY OSTEO- 
ARTHROPATHY PAGET’S DISEASE OSTEOGENESIS 
IMPERFECTA OSTEOPSATHYROSIS LEONTIASIS OSSEA 
MICROCEPHALUS FACIAL HEMIATROPHY 

By CHARLES P EMERSON, M D 

ACHONDROPLASIA * 

Definition. — ^Achondroplasia is a disease of fetal life, early infancy, 
and possibly of cluldhood, winch affects especially the long bones of the 
extremities and the base of the skull The most marked featuies are 
the shortness of the extremities, especially in their proximal segments, the 
large head, and the trident-shaped hands 

Temunology ^ — ^Among the many names which have been apphed to this 
condition are Fetal, intia-uteiine, congenital, annular and micro- 
melic iickets (IVinkler, 1871), micromelia pseudorachitica (Marchand 
and Kirchberg), fetal and congenital cietinism and cretinoid dyscrasia 
(Klebs, 1874) , fetal chondritis (Urtel, 1873) , phocomeha, micromelia (Kasso- 
witz), nanomelia, and pseudochondritis (Schidlowski) , osteogenesis imper- 
fecta (’) (Stilling, Hecker, and Bidder), osteopsathyrosis (?), osteosclerosis 
and osteoporosis congenita (Kundiat), defective endochondrial ossification, 
chondromalacia, chondromalacia micromehca (Marchand) , micromelic 
chondromalacia (Kirchbeig and Marchand, 1889), and chondrodystrophia 
fetahs (Kaufmann) 

Achondroplasia (Parrot, 1878) is, according to the ciiterion of priority, 
the correct name, since it is the first term proposed which lecogmzes this 
condition as a clinical entity But this teim, which indicates an absence of 
cartilaginous bone formation, is inaccurate, since cartilaginous bone forma- 
tion IS not absent, it is retarded in the case of tlie long bones, while the 
vertebrae and short bones, which also develop from cartilage, are scarcely 
affected An objection to most of the above terms is that the disease is 
ceitainly not entiiely a fetal disorder 

History — ^This disease has long been well knoivn to pathologists and 
obstetiicians, which is natural, since the majoiity of cases are stillborn 
infants The fiist good reports of such infants are those of Romberg,® 

’ The writer takes pleasure in acknowledging his indebtedness to Professor Pierre 
Marie, who interested him, his pupil, in this subject and allowed him to study the 
cases at Bicetre (Pans) for the preparation of a monograph on achondroplasia, 
which is in preparation 

^ The terms followed bj’’ question marks were apphed with better reason to other 
conditions which were at first confused with achondroplasia 

^ Beilin Thesis, 1817 


(G83) 
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of M J Weber, ^ and of Busch ^ Especial interest in the condition was 
firstarousedbyVii chow (1856 and 1858), who desciibedthe disease as “fetal 
rickets ” Winkler, in 1871, evidently agreed that it was a form of rickets, 
since he gave it the name “rachitis micromelica " Parrot® was the first to 
recognize that this conditon was not a foim of rickets oi of cretinism, but 
an independent disease, to which he gave the name “achondroplasia ” 
During preceding years several adult cases of achondroplasia had been 
described, e g , the cases of Charpentier,^ of Swayne,® and that of Pairot, but 
Mane was the first to give a clear clinical picture of achondroplasia m the 
adult Since the appearance of his paper® great interest m the subject has 
aiisen, as is shonm by the large number of cases which have been described 
and the zeal with which art galleiies have been searched for evidence of its 
existence m the past The best complete description is Porak’s,^ while the 
best pathological study is that of Kaufmann (1892) 

Achondroplasia in Art and History — Of all dwarfs, onty those with achon- 
droplasia and rickets could fill the position of court dwarfs so popular until 
the end of the seventeenth and again m the eighteenth century, and serve as 
the friends and buffoons of kings and queens That achondroplasics would 
be veil fitted for this is seen by the number now found on the vaudeville 
stage They are quick-witted, very active, and good acrobats 

Some of the gladiators wdio fought befoi e the Roman Emperor Domitian 
W’'ere probably achondroplasic dw^arfs It is stated that the Roman Emperoi 
Caracalla was such a dwarf, but w'e find no evidence for this 
The diagnosis from art is not easy, since the artist seldom pictures the fine 
points necessary for a certain diagnosis In a doubtful case it w'ould be diffi- 
cult to distinguish betw'een a myxoedematous and an achondroplasic dwarf 
The truly infantile type of dwarf seems popular m art By this W'e mean 
a relatively large trunk, large head, and short extremities In studying 
m various museums, especially the British jMuseum, the crude wood and 
stone images from a variety of barbaiic tribes, we W'ere surprised at the 
number wdiich w^ere micromelic But wdiat w'as the WTiter’s surprise to 
see, during a Christmas season, in one of Boston’s largest department stores, 
a fine display of expensive china dolls, winch certainly w^ere good models 
of cases of achondroplasia They had relatively large heads, bulging 
foreheads, limbs relatively short, and even cubical hands 

Evidence of achondroplasia can be found m very ancient art T15e pictures 
on the coffins of certain mummies w'ere probably portraits of the body within 
Some of these suggest that these mummies w'ere achondroplasic dw^arfs 
The Egjqitian god Bes, wdio presided over art, music, the dance, and child- 
birth, w as, some say, achondroplasic, others say myxoedematous (Regnault) * 
The god of Memphis, Phtah, supposed to ha^e formed the W'orld, seems 
almost characteristically achondroplasic Parrot® first called attention to 
this, and suggested that the artist gave him the fetal figuie, since he w^as the 
god of Death Cestan pronounces this god merely infantile Many of 
the statuettes of little athletes, and of all the pigmies from Greece and 

* SieboM’ s Jour f GebUrtshilfe, Frauenzim u Ktnderh , 1829, ix, 292 
‘ Nmte Zeiisch f GehurtsLunde, 1836, iv, 110 

2 Soc d’Anthrop , 1878, p 280 * Arch de Tocologie, 1876, ni, 45 

* Transaciious of the Obstetrical Society, 1864, v, 84 

' Prcsse med , 1900 ’ Nouvel arch d’obst et de gyn , 1889 

■’ La Corrcsp med , 1900 « Soc d’Anthrop , 1878, p 280. 
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Egypt probably repiesent acbondroplasic dwarfs In more recent art 
Velasquez’s “Sebastien de Moira” and “El Primo,” and some of the 
dwarfs in the pictures of P de Veronese and Julio Romano, are almost 
certainly achondioplasic ^ Such a drawf was painted by Cornelius Galle 
de Vieux Even Raphael painted such a figure in the foreground of “The 
Miraculous Apparition of the Cross to Constantine ” We may ludge that 
Valeiio Cioh, Owen Parrel (1742, 1 37 cm tall), Wybrand Lolkes (1890, 
65 cm tall), also weie achondroplasic dwarfs ^ It is thought that Barbe 
de Brandebourg, Simon Paap, and Tom Thumb were myxoedematous 
dwarfs, and that Balthazar qui de Quatrefages was a microphalic dwarf 

Etiology — ^Heredity — ^The question of the possibility of inheritance of 
achondroplasia is interesting, not only for its omi sake, but because of the 
bearing it may have on the origin of certain races of dwarfs and of certain 
varieties of animals, granting that animals do have this disease Since the 
achondroplasic mothers who have had live infants were m nearly all cases on 
record delivered by Cesarean section, it is hard to believe that certain races 
of dwarfs can have originated from a few cases of achondroplasia as we know 
it, and the condition become fixed by inheritance It is of interest that 
certain queens (Catharine de hledici, Natalie, sister of Peter I, and others) 
tried to raise a race of dwarfs by arranging the marriage of such unfortunates, 
and failed (Geoff loy St Hilaire®) It is also woithy of mention that there are 
no white races of dwarfs, and that all white dwarfs are evidently pathological 
(Among the races of dwarfs are the Aklcas and other tribes of Central and 
Southern Africa, the Mincopies of the Andaman Islands, the Semangs of 
Malacca, and the ^Etas of the Philippines ) 

That achondroplasia can be directly inheiited there can now be no doubt 
Mane accepted three cases as certain (Poiak’s, Baldwin’s, and Boeckh’s) 
In the Australasian Medical Gazette, 1907, vol xxvi, p 624, is a good report 
of an achondroplasic mother and child One of the most interesting cases 
on record is reported by Porter^ The father, aged eighty years, and his 
two sons were achondroplasics Also the father and a brother of this 
octogenarian were said to be achondroplasics This would mean six cases 
in three generations The mothers of these patients were all normal women 
There were no sisters in these geneiations In addition to the above well- 
observed cases many other achondroplasia patients have claimed that there 
were similar dwarfs in their families Comby® reported a boy and his 
maternaf grandfather who were achondroplasics and Poncet® a brother, 
sister, father, and grandfather It is to be observed that m one such case 
it turned out on investigation that the father, said to resemble the patient, 
was not achondroplasic 

Achondroplasia is also a family disease (more than one case m the same 
generation) A good illustration is the family reported by Porter and the 
brother and sister reported by Lannois ’’ Chavigny’s® patient said he was 
the tallest of four children, all shaped like himself. 


' Regnault, Arch gm de tried , 1902, Meige, Nouvel Iconog de la Salpttriere, 1901 

XIV, 371 I ) j 

^ See Woods and Hewlett, Intercol Medical Journal, August 20, 1902 
^ Hist des Anomalies, 1832, i, 140 
■* British Medical Journal, 1907, i, 12 

= Bull de la Sac des Hop de Pans, 1902, p 551 « Lyon nied , 1902, c, 202 

Lyon tiled , 1902, p 895 , Poncet and Peloquin 
® Bull de la Soc mod des Hop de Lyon, April 30, 1903, p 151 
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Nature —One of the first opinions expressed conceining achondroplasia 
IS that of Virchow, who reported one such case as a “fetal cretin ” Even 
now this case is referred to under this heading Fortunately the infant is 
still a museum specimen, and has been since then carefully studied (Klebs^) 
There can be no doubt of this infant being a case of achondroplasia The 
next step was made by H Muller (1860), who identified this condition with 
rickets The ordinary rickets, he sard, develops after birth, this form runs 
Its V hole course t 7 i iiiero Parrot, in 1878, recognized that it could not be 
identified with the ordmaiy form of rickets, and named it “achondroplasia ” 
He considered it a dystrophy of the cartilage concerned m the first skeleton 
formation during the period from the thud to the sixth month of fetal life 
Ivaufmann, m 1892, as a result of the pathological study of thirteen cases, 
ga\e It the name “ chondrodysti ophia fetalis ” He pictured the process as 
follows For a while the skeleton formation is normal and the bones atbiin 
some length Then the cartilage dystrophy begins The epiphyseal carti- 
lage activity, instead of limiting itself to one hne of growth, becomes sluggish 
or proceeds in all dii ections, and adds little to the length of the bones The 
mariow spaces invade the cartilage, and also the cortex of the shaft, pro- 
ducing a certain amount of osteoporosis interna The periosteal bone for- 
mation IS normal or even unusually active, but has abnormally active bone 
absorption with which to contend The vascularity of the marrow and of 
the epiphyseal cartilage is remarkable, and this, some think, is the cause of 
the disease The sclerosis of the cartilage is perhaps a compensatory process 
on the part of the periosteum and perichondrium to compensate for the soft- 
ness of this tissue The mgiowtlr of perichondrium is an important cause of 
the cessation of giovdh and of the bending of the bones Eberth and Strop 
explained this strip of connective tissue an infolding of the perichondrium, 
but Urtel, Hoess, and Kaufmann consider it an ingiowth 

Symington and Thomson^ described achondroplasia as an arrest, or 
perversion, of the normal processes of endochondrial ossification of the most 
definite and universal character, invohang, during mtia-uteiine life, every 
element of the skeleton Durante^ described the process as a sclerosis of the 
zone of endochondrial ossification Mane holds that the dystrophy of car- 
tilage is an effect and not the cause, and that the disease is a general dys- 
trophy comparable to myxoedema What the glandular organ is which is at 
fault he does not Imow, but is sure it is not the thjToid gland It is claimed 
that achondroplasia is the lesult of a maternal intoxication or a fetal auto- 
intoxication Durante^ repoited one patient whose mother was luetic, and 
another whose mother died of liver and renal trouble He reports also^ a 
patient whose mother died of tuberculosis during the pregnancy Peloquin 
believed it due to a maternal infection Cestan claimed that the disease 
originates in iitew before glandular activity begins, and so cannot be due 
to any defective internal secretion He believes it toxic m origin and akin 
to nckets From the appearance of the vessels which are so numerous in 
the cartilage, it would seem as if the trouble were due to a toxin which 

I Arch f Exp Path , 1874, Band n, 70 

* Laboratory Reports of Royal College of Physicians, 1892, iv, 238 

^ Rev med de la Suisse romande, 1902, p 809 

* Bull de la Soc Anat , 1900, p 785 

® Rev med de la Suisse romande, 1902, p 809 
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diffuses from the vessels and injures the cartilage (Kassowitz^) Of course, 
some cases have been ascribed to “maternal shock during pregnancy {c g , 
Wood and Hewlett, “a scare,” Varglas, “abuse”) One patient was the son 
of parents who were first cousins Basch, m 1896, suggested that the 
thymus was to blame, de Buck said the condition was one of ‘ degeneration 
Achondroplasia and Eickets^ — It will be granted at once that until the 
pathology of a disease, and especially its etiology, is fairly well understood 
its relationship to other diseases cannot be profitably discussed Since the 
nature of neither rickets nor achondroplasia is understood, we are in no posi- 
tion to say whethei oi not they are related They may be different manifesta- 
tions of one and the same disease They suiely are no moie different than 
various manifestations of tuberculosis, for instance The only question 
we can discuss here is. Do the two diseases lesemble each other clinically 
and morphologically 'i' and the almost univeisal answer is that they do not 
sufficiently to justify the term “fetal rickets ” It should be lemembered 
that for a long time all conditions producing multiple lesions of the skeleton 
were “rickets,” and that from this heterogeneous group many of the bone 
diseases have been separated A pertinent question is. Is there a fetal form 
of the ordinary rickets^ If the cases which now pass as fetal rickets and 
whicli are not achondroplasia are rickets, then there is Another question 
is. Is there a postnatal form of achondroplasia, and does it resemble common 
rickets’ There surely is, and it does not In both rickets and aehondro- 
plasia the cartilages are abnormally vascular, but the vessels differ in size, 
structure, and arrangement In rickets there is luxurious cartilaginous 
formation The columns of swollen cartilage cells are abundant, and extend 
ill all directions In achondroplasia they are scanty, and (differing from 
rickets) the ground substance of the cartilage is nowhere normal but fibiillar 
or glassy In postnatal rickets there is very little real shortening of the bones 
The limbs are short because the bones are bent In rickets the bends are 
pathological, asymmetrical, and bizarre, while m achondroplasia they are 
symmetrical, and are exaggerations of the physiological curves In rickets 
there is relatively more involvement of the bones of the thorax, pelvis, and 
spinal column than m achondroplasia, although it is now granted that m the 
latter disease these bones may be slightly affected There is a losary in 
both cases, but careful examination of the bones shows the marked difference 
that m rickets the swelling is cartilaginous, in achondroplasia it is bony 
In rickets the shape of the head is quite different from that in achondroplasia, 
although we have seen an achondroplasic person with typically rickety head 
But we have contrasted above achondroplasia and common rickets, and 
have brought forward no evidence against the possibility that the two 
conditions are different forms of one and the same disease Even since the 
first it has been granted that typical achondroplasics do show signs of rickets 
(e g , the high forehead, mth prominent frontal bosses, Harrison’s groove, 
and some bizarre bends of the long bones) Mane admits their simultaneous 
occurrence Macewen* emphasizes the occurrence of both diseases in 
children of the same family 

, Intra-uterme Rickets — ^The tendency is to deny absolutely the existence of 
this disease Some insist that it does occur, but that it can be easily differ- 

* Wien med Woch , 1902, p 1358 

’ British Medical Journal^ 1907, ii, 1646 
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entiated from achondroplasia It is described as a disease beginning in 
the second half of pregnancy and in full bloom at biith, the lesions of -which 
are isolated and circumscribed, consisting of bony softening and tumefaction, 
and which produce asymmetrical curves The ribs are ahvays affected 
The result does not much resemble achondroplasia Winklei, Uitel,' 
Englisch, Fischer, Borntrager, Smith, ^ and Rumpe have desciibed cases 
under this title, but the better the desciiption the moie ceitain are we that 
the condition is achondroplasia The eailier uTiteis (Winklei,^ Uitel) 
separated fetal nckets, which luns its entire course %n iiieio, fiom congenital 
rickets, which is florid at biith, and from common nckets, uhich begins 
after buth But Urtel did not beheve them to be the same disease Uniuh 
claimed that all rickets is a congenital affection Kassowita found evidence 
of rickets in over one-half of newboin infants, and Feyei abend in 69 pei cent 
of 108 newborn infants But Fede and Fini/o could find unmistakable 
evidence of nckets m but 3 of 475 cases, and Tschistowitch m none of 100 
skeletons of children wlio died at birth (Moise‘‘) Simmonds'^ said that he 
had long been on the lookout foi, but had never seen, a case of fetal rickets 
Barlow® insisted that achondroplasia was not rickets Poiak, Dm ante, 
Cestan, and otheis beheve that theie is some relationship between these two 
conditions 

Fetal Cretinism — Follomng the opinion of Virchow, many patients have 
been treated by laige doses of thyroid extract Since theie was no improve- 
ment we may be sure the condition is not hypothj i oidism But this does 
not, in the opinion of Cavazzam, clear the thyroid gland of all blame He^ 
reported a case which he thinks unique The mothei had exophthalmic 
goitre, and during pregnancy she took large and finally toxic doses of thjnoid 
extract Later the child was given the same drug in laige doses Both 
showed such a marked tolerance to this extiact that he suspects the th}Toid 
gland may in some way be to blame 

Against the thjnoid theory it is claimed that m achondroplasia the ossifi- 
cation IS rapid and in cretins retarded But this is not alwaj's true Sim- 
monds stated that there ceitainly are cases rvith combined achondroplasia 
and myxoedema 

Lues — Several cases of achondroplasia, -which were quite surely also 
luetic, leads one to question if it is possible that achondroplasia is a luetic 
or paraluetic affection While the question of the relation to rickets is at 
piesent not capable of solution, that of lues is, and in all stillborn achondro- 
plasic infants Spnochate pallidum should be searched foi The question 
is. Can lues produce a micromelic dwaif’ Birrenbach reported the case® 
of a stillborn infant which he says was certainly a case of achondroplasia 
But the child vas also quite certainly luetic It had a macerated skin, 
pemphigus vesicles, white pneumonia, inteistitial hepatitis, jaundice, etc' 
This fetus of eight months was 38 cm long and its trunk 30 cm long ' The 
total length of the upper extremity was 10 cm , of the lower, 11 5 cm The 
circumference of the head was 32 cm Sections of the tibia and humerus 


* Halle Thesis, 1873 ^ j^aug Diss , Zurich, 1880 
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^ Biol Ahth dcs arztl Verein, June 18, 1901 

“ Transactions of Pathological Societij, London, 1881, v^ol xxxii 
’ La pcd prat , Lille, 1907, v , 125 
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at the epiphyseal cai tilage showed an absence of proliferation of the cartilage 
cells, which were scatteied far apart, and an ingrowth of connective tissue 
between the cartilage and bone That is, there was a cessation of cai tilage 
bone formation vath sclerosis of the epiphyseal cai tilage, while the peiios- 
teal bone foimation was noimal The rosaiy was due to the projection of 
bone over the end of the cartilage This author hkens the fibrous tissue 
formation to a luetic process, but does not consider this case of micromelia 
due to lues Danieh repoited a seven and one-half months’ fetus with 
miciomelia and ihizomeha, which was the child of a luetic mother This 
infant’s skull was little ossified, the head buist during delivery, and showed 
an involvement of the membianous bones, suggesting hereditary claviculo- 
cranial dysostosis There was a fracture of the humerus The placenta 
was luetic He thmivs this child was a case of achondroplasia Durante^ 
reported a case, the child of a luetic mothei And this may have been 
tiue of Schildowsky’s case ^ Of couise, the above relation to lues may have 
been accidental, but it is natural to associate the conditions in these cases 
until the contrary is proved 

Gigantism — ^The question of a possible relationship between achondio- 
plasia and gigantism has been raised by Lannois He reported the case of 
an achondroplasic man, aged twenty-five yeais, whose ne\t older brother 
measured 192 cm , while two othej; brothers were very tall The father 
measured only 160 cm Since the inteival between the biiths of the giant 
and the dwarf was very short, Lannois suspects some dyscrasia on the 
part of the mother Lunn^ reported a case of achondioplasia in a patient 
Avhose father measured si\ feet two inches in heighs, his mothei five feet 
ten inches, and whose three brothers and one sistei were normal Claudius 
(Mane’s case) came of a tall family 

The numerous cases of achondroplasia which have occuried in large 
families should call attention to a possible relationship between numerous 
piegnancies, especially when these occur at short intervals, and this condi- 
tion Herrmann’s case was one of nine childien Wood and Hewlett 
1 eported a case which was the thiiteenth of sixteen children, all the lest being 
normal Mery and Labbe’s patient was one of thirteen childi en ® 

Congenital dislocation of the hip is sometimes associated with dwarfism, 
but also there is evidence that it is in not a few cases associated with achon- 
droplasia Such cases have been reported by Kassov'itz, ICirchberg, Sim- 
monds, and Kaufmann Patek® reported the case of a man, aged forty- 
eight years, and only 108 cm tall, uith fairly normal proportions, m whom 
skiagraphs showed double congenital dislocation of the hips MoucheP 
lepoited the case of a man, aged forty-six years, with double congenital dis- 
location of the hips This man had also bilateral dislocation of the heads of 
the ladii and of the inferior extremities of the ulnar bones, with partial dis- 
location of the sternal end of the right clavicle ICassowitz points out that 
both conditions are more common in females while Grawitz® claimed that 


'■Ann de Gyn et d’Obstet , January, 1903 
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congenital dislocation of the hip was due to achondroplasia limited to the 
pelvic bones, the lack of pioliferation of the cartilage explaining the shal- 
lowness of the cotyloid cavities 

Pathological Anatomy. — ^Achondroplasia of the Stillborn — Foi some 
unloiown reason the great majority of achondroplasic fetuses die utcw, 
and of those which do come to term the majoiity die soon after birth These 
infants attract attention at once, because of then very shoit limbs, then 
large heads, and the noimal oi even laige size of their tiunks The umbilicus 
may be at the juncture of the middle and lower thirds of the total body length 
The chest is broad and the abdomen pi eminent The nose is broad and 
flat and its root depressed The fat cheeks almost close the eyes The 
tongue often projects from the mouth But most noticeable are the short, 
often fin-like limbs, which give them the appearance of a ‘‘maiine mammal,” 
a “cetacean,” more than of a man (Otto, 1816) The shortness of the 
limbs IS due to abbreviation of both distal and proximal segments, but espe- 
cially of the latter This was first noted by Tiipier ^ These infants are 
plump, since there is usually an abnoimal amount of subcutaneous fat 
The slun hangs in folds, giving the child the appeal ance of a “dwarf in much 
too laigc clothes” (M J Weber, 1829) The genitalia are well developed 

The chief lesions of achondroplasia aie m the skeleton, and would seem 
secondary to disease of the epiphyseal cartilages of the long bones The 
subperiosteal bone foimation seems noimal oi even abnoimally active, 
while that at the epiphyses is deficient The result is thick and strong but 
short bones Achondroplasia may begin at any time before birth The 
earlier it begins the shortei are the bones When late in its appeal ance 
they may be of normal length When the disease begins, the cartilage 
may soften (the raalactic form) oi glow “wildly” (the hypei plastic foim), 
oi merely grow torpidly (the hypoplastic foim) (ICaufmann) The 
bones most affected are the humerus and femur, next the tibia and 
ulna, and then the base of the skull The fibula and radius seem much 
less affected These long bones vary in length from about the noimal 
to only one-half their normal length Then diaphyses are about noimal m 
diameter, but their walls vaiy somewhat in thickness and haidness, and aie 
sometimes even eburnated They may have no medullaiy canal The 
smaller and moie crooked tlie bones the haider they aie The noimal 
cuives of the bones are usually exaggerated even to right angles In 
Lecadre’s^ case the legs were so bowed that the soles of the feet exactly 
faced each other The curves arc symmetrical, there are no bizaiie defoiin- 
ities The prominences for muscle attachments are hypeitrophied The 
usually of almost normal size, but sometimes aie much swollen 
and misshapen Some are mushroom-shaped, and give the bones an hour- 
glass shape In many cases they are soft They always are unusually 
vascular Ossification m some cases is very letarded, m others is abnormally 
advanced, and the epiphyses are often firmly united to the diaphyses 

Those bones nhicli do not pass thiough a cartilaginous stage m their 
development grow to normal dimensions This is tiue especially of the 
frontal and parietal bones of the skull It is often stated that the clai ides, 
pelvis, and ribs, which belong m that class, develop normally, but this is 
doubtful ® The short bones, the vertebrie, metacarpals, etc , develojj from 

1 Gaz mcd de Dion, 1864, p 314 ^ Pans Thesis, 1856 

^ See Regnault, Bidl de la Soc Amt , 1901 
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cartilage and were said to escape the disease, but quite ceitainly they do not 
always (if ever), although their involvement seems slight 

The skull IS voluminous, suggesting hydroeephalus, vnth prominent bosses 
and an especially prominent forehead In some infants true hydrocephalus 
was found, m others the unusual thiclmess of the bones explained m pait the 
size of the head Two cases (one a seven and a half montlis’ fetus reported 
by Champetier de Ribes and Constantin-Damel) whose heads burst during 
delnery by the Mauriceau method, “without violence,” were reported as 
interesting examples of fragility of tlie skull In the case reported by Mary 
A Smith, ^ there was no bone in the vertex of the skull However, the diag- 
nosis m both these cases is doubtful (was lues present?) 

The fiontal and parietal bones usually develop normally, but not so the 
base of the skull At buth the foramen magnum is surrounded by a ring 
of four separate bones, Avliich normally aie not united to foim the occipital 
bone until the sixth year Provision is thus made for an increase in the 
diametei of this foramen In the achondioplasic stillborn infant a premature 
sjmostosis of these bones is usually found, and so the funnel-shaped foiamen 
magnum is surrounded bj"^ a ring of solid bone, which is incapable of much 
increase m diameter The small size of this foramen was noted by Sar- 
torious^ and by J E G Schutze ® Langer^ claims to be the first to describe 
these changes in the occipital bone In his case, a fetus of eight months, 
the foramen magnum was 10 5 x 8 mm , that is, not one-half the normal 
size In one infant (Colhnann) tlie diametei of this foramen was 5 mm 
The pressure which this small and solid ring must exert on the growing 
cord IS thought to explain the premature death of these infants 

Again, that portion of the base of the skull formed by the occipital and 
sphenoid bones, the “os tribasilaris,” consists at birth of three pieces, the 
basilar portion of the occipital bone and the pre- and postsphenoid bones 
The synchondrosis inteisphenoidahs between the last two bones unites at 
about the time of birth But the cartilage uniting the sphenoid and occipital 
bones is not solid until about the eighteenth oi even the twenty-fifth year 
“On the existence of this cartilage depends the development of the base of 
the skull, and therefore of the brain” (Virchow) In the achondioplasic 
stillborn infant these bones are often firmly united, and the clivus deprived 
of the possibility of growth in length This seems to have been noted by 
Sai tonus® The clivus is m these cases abnormally vertical (“kyphosis 
of the skull” — ^^hrchow) This shortening of the base of the skull, from 
7 6cm, the normal, to 4 6 cm or even less, explains, according to Viichow, 
the depressed root of the nose Kassowitz found that the root of the nose 
could be depressed also when the tribasal bone was of normal length or even 
wholly cartilaginous, and thinks that the tissues anterior to the sphenoid 
bone m part at least explain the profile of the face But this bone, beino- 
cartilaginous, does not indicate necessarily that it is capable of growtlf 
Shattuck® described a case m which the bones were not synostosed, but 
abnormal^ tluck and small 

The ribs show a Avell-marked rosary, but the prominence is due not as in 


* Ziincli Thais, 18S0 
^ Berlin Thesis, 1842 


“ Leipsic Thesis, 1826 


* Zeitsch d K K Gcsellsch der Aerzie in Wien, 1861, xvn. Heft 5 n 72 
® Lcipsic Thesis, 1826 ’ ^ 

I" Transachone of Pathological Societij, London, 1881, x-xxii, 369 



692 


VASOMOTOR AND TROPHIC DISORDERS 


nckets to hypertrophy of the cartilage, but to extension of the bone ovei the 
end of the cartilage, which it surrounds, as in a cup In some cases (Gra- 
iwtz) the rosary is only apparent, and due to an angular deformity at 
the costochondral articulation The rosary is usually much more prominent 
on the inner than on the outer aspects of the thorax 

The vertebrEe are usually reported as normal, and yet this is doubtful 
There is sometimes a premature synostosis of the body and arch of the upper 
cervical vertebrae similar to that of the modified vertebra which surrounds 
the foramen magnum (the occipital bone) (Breus and Kolisko^) The 
clavicles are usually normal Shattuck fiist desciibed premature synostosis 
of the coracoid process of the scapula The pelvis is sometimes distorted, 
massive, and ill-shapen, and the sacrum is tilted forward 

Microscopic examination of the epiphyses shows at once the seat of the 
trouble The cartilage is abnormal, both ground substance and cells 
The line of ossification, often not grossly visible, is quite straight, but is 
fin e The zone of cartilage cell proliferation with its columns of pi ohf cr- 
ating cells is absent The cells are irregularly distributed, are few and 
scattered This aplasia of the zone of cartilaginous ossification is stated to 
be the characteristic lesion of achondroplasia The intercellular substance 
IS decidedly abnormal Near the surface it is transformed to fibrous tissue 
The rest, instead of being hyahne, is often mucoid and sometimes fibrillar 
This fibrillar structure may be so marked that its network can be easily 
seen The cartilage is sometimes riddled mth vacuoles There is some- 
times a broad mucoid or gelatinous zone against the diaphysis So abnormal 
IS this cartilage that Trippier^ said “There are no epiphyses In their 
place is another tissue, reddish and completely resembling muscle tissue ” 
In other cases the cartilage comes directly against a well-ossified spongiosa, 
or IS separated from it by a thin zone of swollen cells In some cases the 
completely calcified laminse of spongiosa show all the signs of metaplastic 
ossification of the cartilage The wonder is that the bones grow as long as 
they do (Kassomtz) Several (e g , Salvetti^) described the direct meta- 
plasia of cartilage to bone 

But the most interesting histological finding is fibious tissue from the 
periosteum invading the epiphyseal cartilage The amount of the invading 
tissue varies from a few fibers to a definite membrane, and it seems to push 
m between diaphysis and epiphysis, and to cut off all possibility of enchon- 
drial bone formation, and hence to inhibit the growth of the bone in length 
This fibrous tissue is vascular, and encloses in its meshes islands of cartilage 
and also fat cells, evidence of its periosteal origin It is always thinnest 
m the centre and thicker at the margins In case this tissue invades from 
but one side, it seems to check growth on this side only This may account 
for many of the angular deformities, and, Kaufmann thinks, many of the 
so-ealled fractures One of the best descriptions of these findings is that of 
Urtel ^ ^ 

An extreme vascularity of the epiphyseal cartilages is an almost constant 
feature The vessels run at right angles from the perichondrium directly 
into the cartilage, and along their course especially does the fibrous tissue 
develop 

' Die Path Beclenformen, Band i, Th 1, 1900 
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The marrow spaces are usually large, and the marrow tissue is veiy cellular 
and vasculai Giant cells aie numerous and their arrangement would 
indicate active bone absoiption This probably explains the osteoporosis 
interna winch one often sees This bone absoiption may be sufficient to 
oveitake the active periosteal bone formation and leave the hard cortex so 
thin that it fractures easity 

Lesions of other tissues aie inconstant In a few cases a mild degree of 
true internal hydrocephalns Avas present (Viichow, Collmann) Durante^ 
thinks there is no well-marked nervous lesion The thyioid gland in the 
majority of cases has been found noimal ^ In a few cases, including the 
famous one of VirchoAV and that of Neumann,® the thyroid was described 
as large Sutton^ reported a child with the thyroid twice the normal size 
Salvetti found it “hyjiertrophied ” Bow'lby® found it absent The thymus 
is laige m a feiv cases The liver has several times been reported as large 
Otto® reported the case of a micromelic “hydi ocephahc” infant which, 
because of its general body form, should probably be classed as achondro- 
plasic This infant also had an enormous liver, and an abnormally large 
thyioid and thymus, the adrenals w^ere very large and remaikably round, 
the intestine ivas short and the testes undescended The lungs were not 
divided into lobes, the kidneys were lobulated, and the spleen lesembled a 
bunch of grapes, having tw^enty-four almost separate lobes, and m addition 
there were accessoiy spleens This child had synostosed parietal bones, 
the foiamen magnum was small, yet there was no union of the bones sur- 
rounding it Theie were six fingers on one hand, seven on the other, and 
supernumerary toes The fingers w'ere webbed The palate was cleft, 
there was an umbilical hernia and cleft ensiform 
ICaufmann^ attempted to separate the thirteen cases he studied into three 
groups the hypoplastic, the malactic, and tlie hj'perplastic groups 

Achondroplasia of Children and Adults — Our knowledge of the pathology 
of achondroplasia of children and adults is obtained fiom the study of 
skeletons found in museums and of radiographs of the living cases So 
far as the waiter knows, no child or adult achondroplasic has, since the 
interest in this subject arose, come to autopsy 

The skull is voluminous The parietal and frontal bosses are usually 
prominent The size of the skull is in some of these cases explained by the 
thickness of the bones The foramen magnum is abnoimally small In the 
three adult skeletons studied by Breus and Kolisko® its dimensions were 
1 9 cm X 2 5 cm , 2 2 \ 2 S cm , and 2 9x34 These writers suggest that 
cases of achondroplasia be divided into twm groups, according to the piesence 
or absence of the premature synostosis of the bones sui rounding this foiamen 
In some cases the skull seems unaffected The ribs show a bony rosary 
The veitebrie seem affected in severe cases, evidently not at all in the mild 
ones The arches and bodies of the upper cervical vertebrae seem to have 
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prematurely united, if we may judge by tlie stenosis of the spinal canal of 
ceitam skeletons The long bones of the extremities aie short and thick, 
the normal curves are exaggerated, and the parts for muscular attachment 
are prominent and strong 

Studies of radiographs of adults would indicate two distinct groups of 
cases of achondroplasia — those in which the epiphyseal lines does not dis- 
appear and those in which it disappears too early In the first the ossifica- 
tion m the epiphysis is much retarded (the hypoplastic foim, the true achon- 
droplasia of Parrot) In the second, ossification is abnormally advanced, 
therefore the epiphyseal cartilages are much reduced in thickness (the hyper- 
plastic form) T his is the classification of Variot * He calls attention to the 
fact that the result (short bones) is the same m either case The epiphyseal 
lines still persist m some patients even forty-five years old ^ In Poncet’s 
case, a woman, aged twenty-eight years, there had been complete union 
In many cases ossification of the epiphyses is much delayed ^ The bones 
of the hands and fingers may also show arrested cartilaginous ossification 
(Comby) 

The humerus is surprisingly short In ten skeletons, all apparently of 
adults, the length of the humerus was from 14 to 17 cm , with an average 
of 15 3 cm (normal about 27 cm ) , the ulna, from 10 7 cm to 16 8 cm , 
average 13 2 cm , the radius, from 8 cm to 14 cm , average 11 4 cm , the 
femur, from 16 5 to 24 cm , average 20 7 cm , the tibia, from 11 6 to 20 cm , 
average 16 3 cm , and the fibula, from 16 2 to 21 2 cm , average 19 cm 
The skeleton of the hand measured from 10 3 cm to 14 5 cm (normal 
20 cm ), and of the foot, fiom 14 5 cm to 18 cm (normal 25 cm ) 

The scapula is smaller than normal, especially in its vertical diameter, 
and its glenoid cavity is apparently too small for the head of the humerus 
(Cestan) The olecranon would seem to be too large for the olecranon fossa 
The tibia and fibula are especially interesting The tibia is much shortened 
in this disease, but the fibula is much less if any affected Since the fibula 
IS "splinted” to the tibia, it must find room for its length by abnormal 
curves or by extending upward and entering into the formation of the knee- 
joint, or even by extending higher than the tibia 

Varieties — One of the first classifications of cases of achondroplasia 
IS that of Kaufmann, which was based on the study of thirteen stillborn 
infants His first group was chondrodystrophia fetalis hypoplastica Tlie 
five cases whic h illustrated this form had abnormally short but stout ti unks, 
absolutely large heads, and very short extremities, over which the invest- 
ment of soft tissues hung in tumor-like folds, as if cut out foi largei limbs 
The thorax was nariow above, wide below, and the "rosary” very marked 
The root of the nose was much depressed The eyelids and the lips were 
swollen, and the cheelvs tluck The epiphyseal cartilages were firm in 
consistence, very vasculai, but normal m size His second group was 
chondrodystrophia fetalis malacica There were three cases in this group, 
which differed from the preceding in that the noses were depressed as a whole, 
and the epiphyseal cartilages were abnoimally soft The third group was 

I See Comby, Btdl de la Soc de Pidxat de Pans, 1903, No 5, p 173 
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chondrodystrophia fetalis hyperplastica Of this, Kaufmann reported but 
one example Tins case dittered from the otheis in that the mushroom- 
shaped epiphyses caused a swelling of joints, as m rickets The bones were 
hard, and seemed disposed to fiacture, since five long bones showed fiesh 
biealis The hypeitiophied cartilaginous epiphyses weie fairly soft and 
quite vascular The trunk of this infant was unusually long (42 cm ) 
The growth of the cartilage is described as “wild ” Kaufmann believes 
this to be the only case of the variety repoited He admitted that four of 
the thiiteen cases did not belong in any one of these gioups Regnault^ 
says that these tlnee varieties are only grades, of which the hypoplastic 
variety alone is viable 

The study of radiographs of living cases led Variot^ to separate a hypo- 
plastic and a hyperplastic foim As an illustration of the hypoplastic variety, 
he reports the case of a girl, aged thirteen years, in whom ossification was 
much letarded The head of the humeius seemed crushed, and the lowei 
end of this bone was cartilaginous for 1 or 2 cm above the joint, the lower 
ends of the radius and ulna weie little ossified, while the carpals and especially 
the metacarpals were almost as cartilaginous as at biith The same, but 
m lesser measure, was tiue of the bones of the lowei extremities Variot 
compaies this case with that of Meiy and R Labbe,® which he considers 
an illustiation of the hyperplastic form This was a boy, aged twelve yeais, 
m whom ossification was abnormally advanced and the epiphyseal lines eaily 
obhteiated Since the head m the case mentioned above (the girl aged 
thirteen years) v^as unaffected, while all the othei signs of achondioplasia 
were piesent, Variot pioposes to call such cases “achrondroplasia without 
cranial involvement” or “epiphyseal dyscrasia ” 

The above may be one illustration of a “partial” case Pauly and Teys- 
sier'* reported the case of a man, 138 cm in height, who lacked the head 
changes, the trident hand, and the relatively long fibulae, Chavigny® reported 
the case of a man, 151 cm tall, who would seem to be of a veiy mild type 
Regnault also is confident that partial foims do occur 

Achondioplasia is accompanied by many other deformities and abnor- 
malities Among these are hypospadias, ceivical cysts, spina bifida, ariested 
development of the ears, ariested development of the ensiform cartilage, 
umbilical oi inguinal hernia, cleft palate, genu valgum, and a large variety 
of tumors 

It IS claimed that achondroplasia occurs m animals also The cases which 
resemble it most are the rare “bull-dog calves,” fiist mentioned by Dauberi- 
ton in 1750 These calves have very short snouts, shoit legs, thick, wiinkled 
skin, and yet normal developments of the shoit bones These cases were 
collected by Peloqum But the greatest interest is m the question whethei 
01 not certain well-defined species of animals are illustrations of achondro- 
plasia fixed by inheritance, and that the condition is therefore normal for 
these animals These animals have short legs or shoit snouts, or both 
(the dachshund, the pug dog, guinea-pigs. Ancon sheep, the Nato’s cows 
of Chill, Yoikshire pigs, etc) Theie has recently been a rather warm 
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discussion on tins point bet^^ een Leblanc,' who wished to associate these 
conditions with disease of the thjToid gland, Apert, ^ and E-egnault ® The 
opinion seems to hold that if any condition in animals is compaiable to 
achondroplasia in man, it is that of the “bull-dog calves,” and that the body 
form of the above-mentioned races of animals is the result of a slower evolu- 
tion and the similarity to achondroplasia is accidental, yet achondioplasia 
is a disease which may be inherited 

Symptoms — ^^Vlule the gieat majority of achondroplasic infants are still- 
born or die during the first yeai, those who do live more than one year seem to 
have the average chance of life As the child develops, the seeming dispio- 
poition between the amount of loose skin and the length of limb seems to 
disappear Teething, talking, and walking, the three events by which an 
infant’s progress is usually measured, seem normal m the majority of those 
cluldren who are clearly achondroplasic at bii th But some of these infants 
do seem slow of development 

The appearance of the adult achondroplasic is strilang The most notice- 
able points in his appearance are the short extremities, the body of almost 
normal size, and the large head Achondroplasics are dwarfs m the sense 
that they are shorter than the normal man Of eighteen achondroplasic 
men, all over twenty-one years of age, the heights varied from 93 to 138 cm , 
averaging 119 cm Of eighteen women with this condition, all ovei twenty- 
one 3 '^ears of age, the heights varied from 97 to 130 cm , averaging 116 cm 
The trunlcs of these patients aie usually described as normal, and while 
this may be the rule, yet m well-marked cases there seems to be a slight 
microsomia also The women are usually stout, while the men are very 
muscular The legs are short, even but half the normal length The aims 
are affected m about an equal degree with the legs This micromelia is 
the important sign of achondroplasia, but what is even more impoitant is 
that the root segments, upper arm and thigh, are relatively shorter than the 
distal segments, that is, the condition is one of rhizomelia The upper 
extremities hang doini to about the crest of the ilium, seldom below the greater 
trochanter The shoulders are attached slightly moie posteriorly than 
noimal Ounng to the small size of the cotyloid cavity, tlie arms cannot 
hang vertically but project shghtly from the sides (Mane, Poncet) The 
bones of the arms are only shghtly curved Since the olecranon cavity 
seems abnormally small, the humerus and ulna are articulated at an angle, 
and the arm can seldom be extended straighter than 135 degrees The 
aiticular fold of the elbow is more oblique than normal The radius seems 
relatu ely too long, and its head is so large that supination is limited The 
hands have a characteristic shape They are small, short, and thick, and 
since the fingers are all of about equal length, have a cubical shape The 
ring finger seems to he in a plane posterior to the others, and is almost covered 
by them The first phalanges he parallel, but beyond these some or all of 
the fingers diverge like the prongs of a trident, giving the hand the “trident 
shape” described by Mane, but this is not a constant feature The legs 
are often bowed or are knock-kneed, due not to curves of bones but to the 
joints, since the bones are articulated at an angle The head of the tibia 

> Compf -rend Soc Biol , 1902, p 88, Lyon med , 1902, \cmii, 238 

= Co7npl -rend Soc Biol , 1902, p 127 Bull mid , 1902 p 123 
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IS laige, the marked curves and high position of the fibula are often palpable 
The toes aie of almost equal length The joints are abnormally lax, 
especially the knees, and those of tlie hands and feet The spine shows 
an Intel esting and quite constant abnormality m that the sacrum tilts for- 
ward into the pelvis, with a lesulting sharp lumbai lordosis, which explains 
the contiacted pelvis The thoracic spine is so straight that the back is 
flat 

The head is usually globular in shape, with well-marked frontal and pai letal 
bosses The maciocephaly is an impoitant and yet variable featuie 
Apeit repoits a patient the circumference of whose head was 66 cm, and 
Mane a man with a head 67 cm in circumference Of eleven men, all over 
twenty-one yeais of age, the heads measured m circumference fiom 54 to 
67 cm, averaging 59 cm , of five women this circumference vaiied fiom 
52 to 56 cm , averaging 54 cm Brachycephaha is an almost constant 
featuie, and the cephalic index is usually over 0 9, in one of Mane’s patients 
it was 1 The shape suggests hydiocephalus, and yet the evidence thus 
fai IS against this and more in favor of a thick skull (Cestan) A retardation 
111 the closuie of the fontanelles and sutuies is almost constantly present 
The face is relatively small, but absolutely large The features are coarse, 
the forehead prominent, and the eyes deep The nose is especially charac- 
teristic It IS short, its base is broad, its root very deep, and its tip prominent 
and thick The nostrils are large The hard palate is frequently high- 
arched, but the teeth usually show no abnoimality 

In some cases these skull changes may be absent Variot proposed to 
separate these cases into the sepaiate group, “achondroplasia without 
cianial dystiophy ’’ Jaboulay^ repoited one such case The shape of the 
head may be asymmetrical (Langenbach^) 

The adult achondioplasics are remarkably strong, even when compared 
with normal men Strange to say, they seem to choose, or at least not to 
avoid, stienuous woik Portei’s® patient was a man, aged eighty yeais, 
who, until he was seventy years of age, did exceedingly haid work They 
aie excellent athletes, and popular circus acrobats, not only because of their 
conspicuous build, but actually because of their strength and skill 

The intellectual development of these patients has attracted consideiable 
attention, and yet we fear the whole class of achondroplasics has been judged 
by those first accurately reported They ai e often desci ibed as lather limited 
mentally, mischievous, intemperate, and lascivious This may be true of 
many, but it is not of all We have m mind several born m good families 
whose mentality was of the highest order, students and teacheis of excellent 
ability The child of the lower classes must depend on the public schools 
foi education, and here the achondroplasic child vail learn little, since his 
mates mil make his hfe miserable Kassowitz states that among liis cases 
there were giils who were unusually bright, notmthstanding their stupid 
appeaiance, and Poncet claims brilliancy for one of Ins patients De Buck,^ 
Villaire Cabeche,^ Jaboulay, Poncet,® Lannois, and otheis claim noimal 
mental development for their patients It is interesting that the majoiity 

^ Piov mal , Februan’^ 1, 1902 
T mliow's Aich , 1907, cKxxix, 12 
^ Buli'fh Mechcal Tournal, 1907, i, 12 
^ Pans Thes 2 s, 1902 
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of the bright patients are women, and the majority of those intellectually 
inferior are men Can this be explained by the better home training the 
females would naturally leceive? It is certain that several of the brilliant 
indmduals whom we know had enjoyed good home instruction Others 
were reported as bright when clnldren, but rather inferior when groira to 
adult life This would agree ^vlth the idea that there is retarded intellectual 
development at about puberty in some cases (Pauly and TeyssieP) Mane 
called attention to the probable relation between the height of the patient 
and his intellectual development, a point well illustrated by three adult 
men m Ins clinic Claudius, 107 5 cm tall, aged twenty years, was a child, 
behaved as one, was mentally puenle, and physically was evidently not at 
puberty Anatole, aged forty-one years, 122 em tall was frohcsome, boast- 
ful, mischievous, intemperate, and lascivious Surgeus, aged si\ty-six years, 
just a little taller, was a jeweller by trade, and a sober, married man 

Mentality may depend in some measuie on the stage of the disease The 
children born achondroplasic seem to develop as rapidly as do other children, 
but in those in whom the disease continues or appears after birth there seems 
to be a retardation of the mental development Rankin, Mackay, Lunn, 
and Cranke’s^ patient, a boy, aged nine years, who was achondroplasic at 
birth, was unusually bnght for his age Poncet’s® patient, a woman, aged 
twenty-eight years, a congenital case, when thii teen, years old stood second 
in her class at school and since then had earned her living reading to a blind 
person But in Herrmann’s'^ patient the condition was not noticed until 
he was ten months of age He did not talk until he was seven years old, 
and after seven years of schooling had not left the piimary grade The 
above are a few examples Of course, no rule can be formulated, foi men- 
tality depends on too many factors 

Sexually, these patients are well developed both anatomically and func- 
tionally Many patients of both sexes seem unusually salacious Some 
men are notoriously so, while unmarried Avomen in the obstetric clinics 
have given the best opportunities for the study of achondroplasia Apert 
mentions a woman AVith contracted peh’is who underwent operations for 
three pregnancies 

One of the most mtei esting subjects connected v ith this disease is that of 
its postnatal course The first cases described Aveie all stillborn chikhen 
in whom the disease seems to have run its course The terms “congenital 
rickets,” “chondrodystrophia fetalis,” etc , emphasized the behef m the 
nature of the disease The authors Avho reported cases in which the condition 
Avas not noticed at birth contented themselves AAuth some observation on the 
“stupidity of the mother” Some mothers may be stupid, but few are so 
dense that they would fail to note achondroplasia m an infant not then first 
If they did overlook it, the neighbors would Amiy soon enlighten them 
So many observations on the postnatal course of achondroplasia have noAV 
accumulated that we feel there is no longer reasonable doubt on this point 
In most cases the disease may run its entire course and heal idejo, that is, 
at birth theie is no evidence of active epiphyseal neAA^-bone formation These 
cases are stillborn In other cases the disease seems still florid at birth. 
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while it would seem as if some infants apparently normal at birth developed 
achondroplasia later 

The clinical symptoms of this disease are so important that we copy a few 
clinical reports Kassoivitz^ gave the first good report of such cases He 
followed several patients for years after birth and noted accurately the post- 
natal course of the disease, reporting measurements and publishing photo- 
graphs, which are very convincing Swoboda^ considered that the whole 
course in his case was postnatal Both mother and grandmother said that 
the patient’s limbs were of normal length at birth The child was stout, 
and her flesh so soft and flabby that they feared to hft her She had a con- 
genital left genu valgum vnth flat foot During the ne\t ten years at least 
forty medical examinations were made by almost as many physicians The 
head began to enlarge after the first year and the child walked at three years 
At first there was lumbar kyphosis, which became a lordosis as soon tes she 
began to walk The muscular system was well developed The soft, 
tender flesh and the excessive sweating about the head led to the diagnosis 
of rickets until she was ten years old, when the diagnosis of achondroplasia 
was made Intellectually the girl was normal Reyher® reported a case 
of achondroplasia which he examined when the child was four months old, 
and again when it was eight and one-half months of age During this 
interval the gam in weight was only 50 grams a week (the weight rose from 
4600 to 5660 grams) The total length changed from 51 to 56 5 cm , a 
gain of only 5 5 cm instead of at least 11 cm , as normal The circumf ei ence 
of the head on the first occasion was 40 cm , on the second 42 cm It is 
interesting that on the first examination the distance from the crown of the 
head to the navel was 26 cm , and from the navel to the soles of the feet 25 cm 
Pour and one-half months later these two figures were 33 cm (normal 
at eight and one-half months, 38 5 cm ) and 23 5 cm ( ') (normal, 31 5 cm ) 
respectively (evidently the legs had become bowed) 

In many cases the child suffered during infancy from some acute 
illness Woods and Hewlett"* reported the case of an infant who at twelve 
months “couldn’t hold up its head,” and who valked at two years At 
seven years of age this child was “normally bright ” These authors also 
reported a child who walked when four years old and one who had 
“hydrocephalus” when nine months old, and walked and talked when 
eighteen months old For years afterward the head sweated profusely 
at night This child was “normal mentally ” Lannois® reported a brother 
and sister both achondroplasic Both were normal at birth, and m both 
cases the achondroplasia was noted at the sixth year (There is some 
doubt as to this history, they were reported by Tissi6, and also by Peloqum ) 
Cavazzani® studied a case from the third to the sixth year, and is sure the 
deformity increased This child was achondroplasic at birth Lunn’s 
patienP lost for a while the use of the limbs ” In Herimann’s case® the 
condition was noted when the child was ten montlis old He w^alked and 
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talked when seven yeais old Bernstein* reported a case with achondroplasia 
not noticed at birth The child had some “acute illness” at ten months, 
and was “weak” for four years, at the end of which time the achondroplasia 
was fiist noticed Broca and Debat-Ponsan^ reported the case of a typical 
achondroplasic, eight years old, who was normal until tliree years old, at 
which time her growth stopped We have had excellent opportunities to 
study one marked case, an adult man wdiose parents were by no means poor 
and ignoiant, vhose mother has repeatedly told the VTiter the story of his 
infancy There seems no doubt that the child was born with normal 
proportions, had, as an infant, an acute disease resembling rickets, and that 
signs of his deformity began at about four years of age 

We may, theiefore, believe that achondroplasia is a disease which may 
de\elop after birth Its symptoms are those of an acute disease, which 
considerably retards the child’s normal development Flabbiness and 
tenderness of the flesh and sweating of the head are prominent symptoms 
The teething, talking, sitting up, and \valkmg are all retarded, and the relative 
micromeha is first noticed after this illness But some of these are the 
classic symptoms of iickets' May it be that true iickets is superimposed on 
achondioplasia^ That is possible, but one is inclined to consider the condi- 
tion as acute achondroplasia and to leave the relationship beftveen achon- 
droplasia and rickets to the future to settle 

Diagnosis — ^The true nature of achondroplasia we do not know 
Pathologically, the condition w'ould seem to be a disease of the epiphyseal 
cartilages, which renders them incapable of much new formation of bones 
In the case of the fetus, Durante® emphasized the point that the gross appear- 
ance w'as not enough for diagnosis, but that micioscopic examination should 
be made to demonstrate that the bre\nty of the limbs is due to disturbance 
m the cartilaginous ossification In the living patient this is impossible, 
and the radiographs may show either too little or too much cartilage at the 
epiphyses 

It wall be necessary to state first ]ust what features the case must present 
to w^arrant the diagnosis of achondroplasia Most ivill agree that these are 
dw'arfism due to micromelia (especially affecting the root segments) and a 
trunk of almost normal size But is this clinical picture ahvays due to the 
same disease, or can several diseases cause if'* Dw’-arfs are of several t^'pes 
We have those individuals wdio are small m all dimensions but whose 
pioportions are practically normal Lancereaux gives the upper limit of 
height of these as 120 cm These are “true dw’^aifs,” and m this strict sense 
the achondroplasic is not a dw'arf Among the other dw'arfs are those re- 
sulting from disease of the skeleton, especially rickets and achondroplasia, 
and those due to general disturbances of nutrition Among these latter 
are myxcedema and congenital lues 

Infantihsm is a term applied to the condition of the body m wdnch the 
proportions of youth persist m adult age The grow^th m height may not 
be stunted, although it usually is, but the limbs are relatively long, the head 
IS small, and the secondary sexual characteristics do not develop The 
infant is not in this sense infantile, for its limbs are relatively short and the 
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head large The achondroplasic dwaif resembles much more the infant than 
the youth, but the secondary sex characteristics are developed even abnor- 
mally There is a rule winch will be found useful m studying patients for 
traces of infantilism or achondroplasia The length of the forearm from the 
tip of the olecranon to the tip of the middle finger is equal to that of the lowei 
leg from the lower tip of the patella to the sole of the foot, and this distance 
is approximately twice the height of the head from the level of the vertex 
to that of the chin 

In studying the achondroplasic patient he should be compared always 
with a person of the same age, not with a child of the same height This 
IS important, since Cestan has slioum that many of the illustrations cited from 
art may not be cases of achondroplasia, but of infantilism (in the sense that 
they resemble an infant) 

Lannois mentioned a dwaif with rickets who did not grow between the 
ages of seven and nineteen years, also a man, 134 cm tall, and of normal 
proportions, who did not grow after fourteen years of age His father was 
alcoholic and of the same size Tissie^ repoited the case of a giil, aged 
twenty-one years, 98 cm in height, and her brother aged twenty years, 
111 cm in height, both well proportioned and with five normal brothers 
and sisters He ascribes this retardation m growth from birth to an intra- 
uterine disturbance in nutrition and to their univillingness to eat during their 
fiist SIX years of life, that period when growth is normally rapid and “the 
child IS little else than a digestive canal ” 

Manouviier^ reported a dwarf, aged twenty-three years, 97 cm m height, 
weight 17 kg , of infantile proportions, whose groiidh has been very slow 
since he was four and one-half years old, at which time he had an illness 
suggesting tuberculous peritonitis There were no signs of rickets The 
author asciibes this extieme retardation of growth to a fall when three years 
of age He was a very light eater when young This patient grew only 
4 cm between the ages of seventeen and twenty-one years This author 
cites other cases of extreme retardation of growth, whose slow growth con- 
tinued late in life Jeffery Hudson grew over two feet after he was thirty 
years of age Borwiloski was twenty-eight inches (71 cm ) when twenty- 
two years old, but grew even when m extreme old age Beb6, the dwarf of 
King Stanislaus of Poland, died when twenty-two years of age, and 90 cm 
in height Manouvrier thinks that such cases are due to faulty nutrition 
and that the tissues preserve their embryonic properties even to old age 
Infantilism is seen m cases of initial heart disease Lannois® reports a 
case of a girl, aged fifteen years, the size of a girl of eight years, whose arrested 
development was due to adhesive pericarditis He states that no cardiac 
duarf has as yet been repoited whose height was under 140 cm Infantilism 
is seen also m idiots and m cases of pancreatic disease But these cases 
seldom confuse, for their slender trunk, lack of development of the secondaiy 
sexual characteristics (hair, etc ), and especially their small head, will dis- 
tinguish them fiom the achondroplasics 
The achondroplasic dvarf is a deformed dwarf, and this deformity con- 
sists 111 the brcMty of the legs and arms— that is, he is an “ectromelus” 

' Gaz dcs Hop de Toulouse, 1S97 
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(“aborted limbs/’ a monster with airested development of the limbs) He 
IS also a “phocomelus” (“seal limbs,” a monster -with shortened arms and 
thighs, mth hands and feet attached almost directly to the trunk) The 
adult rachitic dwarf is short because his legs are so bowed They may have 
also an infantile micromelia, but one not nearly of such a degree as has the 
achondroplasic, nor have they the rhizomelia of this condition Their aims 
are relatively long, the diaphyses of the long bones aie curved, the tlioia\ 
IS much involved, and the hands are not trident-shaped Lannois reported 
two interesting dwarfs, due to rickets, one was a woman, aged thirty-seven 
years, 124 cm m height, whose shortness was due to bends in the femurs 
]ust above the knees The myxoedematous dwarf or cretin is distmgmshed 
by the infantile condition of the body, tiunk, and hmbs, his very i educed 
mental state, his dry and myxoedematous skin, dull facies, etc 

Patch consideis that nearly all dwarfs with practically normal propoitions 
and vithout signs of myxoedema or achondroplasia are cases of acquired 
athyroidism due to atrophy of the thyroid gland at the age of ten or twelve 
years He cites El Primo (dwarf of Philip IV) as of this gioup He 
describes also a dwarf, a man, aged forty-eight years, 108 cm m height, 
with double congenital dislocation of the hips He was well developed 
sexually 

Prognosis — ^The great majority of achondroplasic infants are still- 
born, having died at the eighth month of mtra-utenne life The reason for 
their death at just this time in so many cases is not known, but there seems 
good reason for the mow that it is due to pressure on the spinal cord by 
the small rigid ring of bone formed by the synostosed bones surioundmg the 
foiamen magnum If this be true, then the prognosis will depend on the 
rapidity of ossification at this point There certainly is no reason why the 
premature ossification occurring elsewhere in this disease should menace life 
Regnault believed that infants with the hypoplastic form alone might sur- 
vive In these cases the cartilaginous bone formation is sluggish Vaiiot 
used the terms hypoplastic and hyperplastic m a different sense He had 
reference to cases in children and adults According to him, the hyperplastic 
form IS that with rapid ossification of the epiphyseal cartilages, while cases 
witli the hypoplastic form retain these cartilages even to old age Among 
adults the latter form seems the rule, and this may indicate that the prog- 
nosis m the former is worse If we w ere to apply tins reasoning to infants, 
i\e might claim that the hyperplastic variety m Kaufmann’s sense had the 
best prognosis, since Kaufmann could find but one case among the dead 
fetuses, and but few have been reported since We cannot be suie, how- 
ever, that these forms occur in equal numbers It is possible that the pressure 
on the cord by this rigid ring of bone explains the unusual number of deaths 
of these infants during the first year But after the first year achondroplasic 
patients seem as long-lived as normal persons 

Reviewung all the evidence, we should believe that the death of these 
fetuses and infants is due to some mechanical cause, and are inclined to 
regard the rigid foramen magnum as this cause The conditions which 
determine the premature synostosis at this pomt are unknown Rapidity of 
bone formation at the epiphyseal cartilages and rapidity of ossification of 
these cartilages are possibly related, m that the latter occurs after the former 
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ceases and maiks the healing of the cartilage disease But this can hardly 
explain the persistence of the epiphyseal lines in adults The period at 
which the disease begins seems less important, since viable infants may have 
very short extremities and dead fetuses those of normal length 

Treatment — Any treatment for achondroplasia will, of course, help 
only those patients in whom the disease is floiid after birth For these, 
careful feeding, massage, passive movement, electricity, and all possible 
measures to keep up the general nutrition are indicated 

Congenital Osteosclerosis — Schmidt^ reported the case of an infant 
who died thirty hours after birth, with slight thickening of the long bones 
but considerable thickening of the spongiosa, especially of the vertebree, base 
of the skull, sternum, and the ends of the long diaphyses The hypophysis 
of this infant weighed 0 28 gram, or twice the normal w eight for an infant 
of this age There were no signs of lues Schmidt was sure that the pro- 
cess was not due to marrow changes He quotes Assmann,^ who reported 
such a case, and ascribed it to healed intra-uterme leukiemia The hypoph- 
ysis m this case was small but very vascular 
Pseudo-achondroplasia, Periosteal Dysplasic Type — Gonnet® re- 
ported a case of “pseudo-achondroplasia of the periosteal dysplasic tyjie ” 
In body form this child lesembled an acliondroplasic mfant, but crepitation 
of the Iiumeii, femora, and tibise could be produced, and the membranous 
pouch of the skull contained only a few islands of bone 

Tiillat^ reported a similar case with quite typical achondroplasic body 
foiin, but with many fractures of the long bones and with no ossification at 
all of the cranium This case is reported because of the difficulty piesented 
in making a satisfactoiy determination of the position of the child by palpa- 
tion because of the soft head 

Dyschondroplasia — ^This is the name Ollier® applied to cases with 
iriegulaiity in the ossification of the bones The seemingly normal cartilage 
ossifies abnormally slowly Radiograplis of these cases show transjiarent 
areas m the bones, which at first glance might suggest sarcomas 

This condition is seen in childien They are not dwarfs, and if the}' are 
micromelic it is not to such a degree as m achondroplasia They have not 
the skull changes and seldom the trident hand characteristic of achondro- 
plasia There may be slight atrophy of the affected limb ® 

Hyperchondroplasia — This is a condition with abnormal lengthening 
and attenuation of the bones, with inciease in width of the cartilages of con- 
jugation ]\l6ry and Babouneix^ reported such a case Fournier had 
reported such cases as due to hereditaiy lues 

J Verh d Dcut path GescUsch , 1907, ii, 2SS 
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THE HYPERTROPHIC OSTEOPATHIES. 

From this large and very confused group, for all cases of winch the teim 
rickets was formerly used, certain forms have been separated as distinct dis- 
eases General hyperostosis (Friedreich, 1868), osteitis deformans (Paget, 
1876), acromegaly (Mane, 1885), chronic pulmonary osteo-aithiopathy 
(Mane, 1890) 

In 1772 Saucerott reported the first case vith a generalized osteo-arthiop- 
athy, a man, aged thirty-nme years, with a skeleton practically all the 
bones of which, and especially those of the skull, face, and limbs, weie 
hypertrophied The second report was by Fiiedreich, m 1868, who reported 
the famous cases of the Hagner brothers 

The above are but a few, but the best defined, of the many diseases which 
have been described And yet, relative to the niimbci of cases obseived, 
examples of pure Paget’s disease, pure acromegaly, etc , are lather rare A 
great many are reported as “mixed” cases, others as separate diseases, yet 
standing so near one of the above groups that they may ])roperly belong 
there But many, perhaps the most, of these cases, so difficult to classify, 
are reported before the disease has fully developed and lose then peculiar 
features years after they were reported 

The tendency among most writers is to cbnsidei the aboye diseases as 
distinct clinical entities, but several French writers insist that they all aie 
one or perhaps two diseases, and that the chief differences he in the locali- 
zation of the lesions ^ It is interesting that the Fiench would simplify the 
subject still more Some think that this “disease” is tuberculosis, others, 
syphilis They believe, at least, that they all are manifestations of a toxic 
condition 

Hypertrophic Pulmonary Osteo-arthropathy —Synonyms — Hypei- 
trophic pulmonary osteo-arthropathy, toxigenic ossifying osteo-periostitis, 
osteo-arthropathie hypei trophiante pneumique, secondary hypertiophic 
osteo-arthropathy, clubbed fingers 

Defimtion — By these terms one refers to a symmetrical enlargement of 
the ends of the fingers and toes and of the distal ends of ceitain long bones, 
which condition seems to be secondary to diseases of certain organs, especially 
the lungs 

Histoncal — Hippocrates described “clubbed fingers” as a sign of 
phthisis Since then “Hippocratic fingers” have been often observed with 
clironic heart and lung disease Cases with hj'pertrophy of the long bones 
have received a variety of diagnoses Foi instance, the famous Hagnei 
brothers, the bones of whose hands and feet were considei ably hypertrophied, 
were reported by Fiiedreich m 1868 as cases of “hyperostosis of the entiie 
skeleton,” by Paget as osteitis deformans, while Mane reported them fiist 
as aciomegaly, and later was sure they were cases of hypertrophic osteo- 
artliropathy Bamberger, m 1889, reported two cases of bronchiectasis, 
■mth clubbed fingers and painful thickening of certain long bones He said 
clubbed fingers were not rare m bronchiectasis, and were due to hypertrophy 
and sclerosis of bone He is the first who pointed out that they were a part 

* Ball and Alamartine, Rev de Chir , Pans, 1908, xxvin, 472, and the many refer- 
ences under the aboxe headings 
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of general osseous changes Soon after, Marie‘ described “ hypei trophic 
pulmonary osteo-arthropathy ” He reported cases with thickening of the 
long bones near the 3 omts, with deformity of the fingers and nails, etc 
He'consideied this to be a secondary condition, and seems to have described 
It especially to separate these cases from acromegaly, in which group they 
Aveie causing confusion 

Etiology — Mane consideied that this condition was always secondary 
to othei diseases, and inserted the adjective “pulmonary” in the name, 
because, of the 8 cases he studied, 4 certainly had pulmonary trouble, in 
3 cases this relationship was doubtful, and in 1 it evidently did not exist 
Wynn^ m 100 cases collected from the literature found pulmonary trouble 
III 68 Alexander found that this relationship existed in 77 of a total of 
103 cases These were distributed as follows bronchiectasis, 25 , chronic 
pulmonary tuberculosis, 15, empyema, 8, malignant disease of the medias- 
tinum or lung, 8, chronic bronchitis, 2, pneumonia and pleunsy, 2, and 
cases scattered among twelve pulmonary diseases, 17 Only two cases 
did not show a definite antecedent disease, and one of these was congenital 
Below we add four cases from the Johns Hopkins Hospital medical wards 
One occuried with empyema, one with bronchiectasis, one with chronic 
bronchitis and pleunsy, and one with bronchiectasis and pulmonary tuber- 
culosis 

Teleky’s classification of the primary diseases m which osteo-artluopathy 
may develop is as follows (Sternberg) (1) Diseases with purulent or 
gangienous processes in the body, tuberculosis with cavity formation, 
empyema, bronchiectasis, cystopyeloneplnitis, dysentery, etc (2) Infectious 
disease and chrome intoxications, pneumonia, pleuris}’^, lues, influenza, 
chionic jaundice, and alcoholism (^) (3) Heart disease, especially con- 

genital forms (4) IMalignant tumors (carcinoma and sarcoma) of the lung 
01 clsewheie But this authoi must have included some atypical and 
doubtful cases in his lists 

hlane pictuies the process as follows that toxins are produced in a focus 
of infection, that these toxins are absorbed into the circulation and earned 
thiougli the body He thinlcs that the symmetrical localization of the lesions 
cannot as yet be explained Alexander, who was very critical m his selec- 
tion of cases, found that the association of osteo-arthropathy with pulmonary 
doubles was more marked than others had claimed, and that the diseases 
m question were those with a septic focus m the chest, especialh’^ bronchiec- 
tasis In other cases there was clnonic pulmonary congestion and chronic 
passive congestion of the whole body 

The bacterial intoxication theory may applj to most of the cases, but 
ccitainly does not to those complicating congenital heart diseases It is 
supposed that cjanosis is the cause of the tissue proliferation m these cases 
But there are many cases of extreme and chronic cyanosis m which clubbed 
fingers do not occur Shaw® claims that his is the onb case of hypertrophic 
osteo-arthropathy associated nith congenital heart disease mthout any 
pulmonarj lesion 

Alexander and W-s nn both mention h'^’pertrophic cirrhosis of the h^ er as 

* Rcii dc mtd , 1S90, x, 1 
- Birmingham iiledical Reiicv, 1904 h, p 212 
^ Cluneal Soacti/ Transaclioni, 1907, xl, p 259 
1 oi Xl — 45 
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a cause of this condition, and Wynn collected eleven such cases Ale\andei 
suggests that here also a chronic toxiemia, bacteiial or metabolic, is the 
exciting factor Some have considered that hypertrophic osteo-arthropathy 
may be due to syphilis The neuropathic theory also has many adherents, 
and m favor of this are the cases unth paraisthesias, those with sensory changes 
suggesting syringomyelia, one with epileptiform attacks, and those Avith 
marked sweating That clubbing of the fingers may follow a traumatic 
neuritis is granted, as in Moebius’ case of neuritis of the ulnai nerve, with 
extreme clubbing of the two fingers which that nerve supplies This patient 
had tuberculosis also But m chronic hypeiti opine pulmonary osteo- 
arthropathy the trophic changes in the skin which so often occur in neuiitis 
are not mentioned In hypertrophic osteo-arthropathy there is as yet no 
evidence of anatomical lesion of the nervous system Clubbing of the fingeis 
of one hand has been reported m cases of subclavian aneuiism, and in these 
it certainly is due to passive congestion One patient had an aneurism of 
the left subclavian artery with clubbing of the fingers, swelling most 
marked at the distal end of the forearm and less in the upper arm of the 
left side The author,^ however, denies that congestion alone could cause 
this and thinks the pressure of the aneurism on the nerve trunks caused a 
severe neuritis and the hypertrophy resulted from this 

The tubeiculosis theory is just now attracting attention Thorburn 
advocated this m 1893 ^ Poncet and lus pupils have vTittcn much on this 
subject He considers it benign tuberculous rheumatism Alamaitine® 
says that the correct term for Mane’s form of hypertrophic osteo-aithiitis 
IS subacute infectious osteo-arthritis, and that the infection is tuberculosis 
Ball and Alamartine'* fortify this opinion ivith the study of a tuberculous 
dog with diffuse osteoperiostitis, which they claim is identical with IMaiie’s 
disease If we understand these men rightly, they do not claim that Maiic’s 
syndrome is tuberculosis of the periosteum or bone They admit that none 
of the specific lesions of tuberculosis have been found in the involved bones 
They consider it a benign process which develops in a case of tubeiculosis 
If they believe it to be caused by toxins from a tuberculous focus, then 
they agree vith Mane Trauma is said to predispose the bone to this 
condition 

Many others say that the cases wthout a discoverable primary disease 
belong to a group by themselves (cases of Gourand-Maiic, Gerhardt, van 
der Weijde-Burnigh, Boeckondt) The congenital cases might be giouped 
with these 

Sternberg concludes that since the etiology is so varied, one must suspect 
that the cases diagnosed as chronic hypertrophic pulmonary osteo-ai throp- 
athy are not all the same, and that it is a question whether the clubbed 
fingers and the periosteal changes in the long bones are related But he 
calls attention to the fact that while we do see clubbed fingers without peri- 
osteal changes in long bones, we do not see the reverse 

Race It IS interesting that all but 3 of the 117 cases were of the white 
races 

Sex — Of the 77 carefully selected cases collected by Alexander, 64 were 
men and 13 women Landis said that males are eight times as frequently 
affected as females 

1 Bed Uin W ochenschr , 1903, 75 * British Medical Tovmal, 1893, i, 1155 

3 Rev dc Chir , 1907, xxxv, 992 * Ibid , 1908, xxxc m, 472 
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j[gf, — While all ages are affected, m the majority of cases the onset is in 
the third and fomth decade In a few cases the condition seemed con- 
genital In one of Marie’s cases the condition was noted at infancy, ^^hlle 
in another case it seemed inherited 

We know nothing of the conditions determining the disease Bronchiec- 
tasis or chronic pulmonary tuberculosis may continue for years, and then 
suddenly the hypertrophic osteo-arthropathy appears 

Pathological Anatomy — There are reports of but sixteen complete 
autopsies mth bone examinations These are well reviewed by Alexander ^ 
Chronic hypertrophic pulmonary osteo-arthiopathy is a secondary condition, 
and its lesions must be carefully separated from those of the piimary tiouble 
Its characteristic lesion is a symmetrical deposit of new subperiosteal bone 
on the shafts of the long bones The bones most fiequently affected are the 
lower ends of the radius and ulna, the metacarpals, and the first two rows 
of phalanges More rarely the lower end of the humerus and the upper 
ends of the radius and ulna are involved In the forearm the new bone 
begins abiuptly as a thin laj'er, about four oi five inches above the wrist- 
joint, and forms a sheath covering the lowei ends of the ulna and radius 
as far as the epiphyseal line The circumference of the shaft is about 
equallj'^ affected The layer of new bone is generallj' thickest at the junc- 
ture of the shaft with the lower extremity of the bone In Landis’ case 
tliere was an osteophyte growing fiom the olecranon The carpal bones 
are not affected, but the shafts of the metacarpals are ensheathed and so 
appeal to be umfoimly enlarged The same is true of the first and second 
lows of the phalanges, but the change is less marked than on the meta- 
carpals The terminal phalanges are apparently unaffected Formerly 
very slight periosteal changes mth cellular infiltiation and slight periosteal 
ossification at their ends were described Changes m the phalanges are 
haid to judge, since these bones vary so much normally The coiie- 
sponding bones of the lower limb, the lower ends of the tibia and fibula 
especially, are affected The deposit of new bone on these bones is more 
diffuse, and may extend over the whole shaft, coveimg also their upper ends 
The layer of new bone is thicker on the tibia than elsewhere, and may be 
a quartei of an inch thick Sometimes the lower end of the femur and more 
laiely the upper ends of the tibia and fibula are also covered The tarsal 
bones are not affected The metataisal bones show changes similar to 
those of the metacarpals, but the phalanges of the toes are less frequently 
affected than of the fingers Deposits of new bone have been found on the 
claMcles, iliac crests, and the patellae The symmetrical arrangement of 
the lesions is remarkable 

The cortex of the bone may show some sclerosis and thickening, with 
diminution in the size of the medullar^' ca\nty The marrov is said to be 
cinbr^ onic m character, vatli a tendency to fatty degeneration m its central 
pait (Wynn) In one case at least the cortex of the shafts was softer than 
normal (Alexander) The periosteum is thick and abnormallj ^ascular 
o^ er the nev bone The mam nutnent canals are large, and many additional 
^essels enter the compact layer 

These bone changes are due to a chronic inflammation, uliicli leads to 
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new bone formation, also to atrophy and rarefaction of bone and, to a much 
less deo^iee, to osteophyte building The e\tent and seventy of this infl.im- 
mation%ary enormously The mildest cases show slight ossifying periostitis 
of certain bones In severe cases there is a marked affection of the whole 
skeleton In seveie cases there is extensive osteophyte building The 
long bones do not bend The skull is little if any affected Mane icpoi ted 
one case with marked thickening of the uppei jaw, but no similar case has 
since been reported 

The bone changes are only part, and often a small pait, of the piocess 
There is much thickening of the connective tissue covenng the affected bones, 
especially in the neighborhood of the wrists, ankles, and fingeis The 
clubbing of the fingers is due entirely to changes in the soft tissues of the 
finger tips In many cases an increase of fat alone explains it Fowler 
and Godlee say that an overgrowth of the papillce causes the maiked promi- 
nence and the mobility of the bases of the nails Freytag said this is due to 
the dilatation of the capillary loops in the nail beds The clubbing disap- 
peared m the finger preserved by Fowlei in alcohol, also m the fingei which 
Landis preserved m Kaiserlmg’s fluid When the a-ia>s neie fiist used 
the clubbing was supposed to be due to the iiiegulai spicules of bones 
ladiating from the teiminal phalanx, but these spicules aie not moie common 
or more prominent in the clubbed than in some normal fingeis 

In many cases there is excessive fluid in the joints, especially the wrists, 
knees, ankles, and fingers In these joints the sjmovial membiane shows 
inflammatory changes, it is swollen and gelatinous, the vessels are distended, 
and the villi show small romid-cell infiltration Thinning, but v ithoiit loss 
of polish, of the articular cartilage of the affected joints has been twice 
described, but, as a rule, there are no cartilaginous changes Theic is no 
lipping, no osteophyte formation, or ebuination of the joints 

The thyroid gland and the pituitaiy bodies aie normal 

Sjnmptoms — ^The onset is sometimes vith pain, oi the patient may 
notice clumsiness in fine movements, stiffness of the joints, oi loss of power 
as the first symptom In some cases the acute stage is lathei biief, and 
the condition passes in a few months from its acute to its chionic stage, and 
develops no farther, although the pulmonaiy condition which it complicates 
may progress "without impiovement 

Thayer,^ among the first m this country, reported foui cases from the 
Johns Hopkins Hospital Medical clinic Since then tlicie have been five 
cases m the clinic, all men 

Case I— Diagnosis Empyema, chronic nephritis, and pulmonaiy 
hypertiophic osteo-arthropathy W S, white, male, aged twenty yeais, 
was admitted, complaining of swelling of the legs below the knees Thiee 
and one-half yeais before admission he had an attack of pneumonia followed 
by empyema Thoracostomy was peiformed just one month after the onset 
of the pneumonia Exactly twelve months after this operation this same 
pleural cavity was opened a second time At the time of this admission, 
eighteen months after the second operation, the sinus of this opeiation was 
still discharging He was admitted for swelling of the feet and ankles (oedema 
due to amyloid degeneration of the kidney?) There was a lemarkable 
grade of clubbing of the fingers, slightly less of the toes There was slight 

‘ New York Medical Journal, 1S96, Ixiii, 33 
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thickening of the lower thud of the tibiae and massive thickening of their 
lower ends, \ ery little of the long bones of the upper extremities, excepting 
a slight thickening of the lover ends of the radii He was discharged 
improved one month later 

Case II —Diagnosis Bronchiectasis and hypertrophic pulmonary osteo- 
arthiopathy H H , aged tv'enty years on the first admission, was admitted 
to the Johns Hopkins Hospital sixteen times during a period of ten years, 
on account of bronchiectasis, with very severe hemoirhages, bronchitis, and 
pleurisy The lung trouble began fifteen months before the fiist admission 
The patient said that his mother told him that his hands were abnormally 
large even when he was a child He always had difficulty m getting stockings 
sufficiently large, and always woie laige shoes, vdiich he could never lace 
tightly Foi four months before admission the patient had pain in the knees, 
and foi two weeks had been unable to close his hands tightly Within the 
last SIX months he had noticed marked enlargement of the tibiae, fibulae, and 
feet The patient was sixty-two inches tall, but his frame was not big or 
remaikably large The face v^as symmetrically formed, there was no thick- 
ening of the lips, no prognathism, no marked thickening of the upper or 
lowei ]aw, and no apparent enlargement of the nose oi the superorbital 
ridges There was a very marked retraction of the upper part of the light 
chest, and the light shoulder was considerably lower than the left One 
was immediately impiessed by the remarkable size of the hands as com- 
paied with the lest of the frame The muscular development of the arms 
ivas lathei slight, but the hands ivere extremely large The lov er extremities 
of the long bones of the forearm, especially on the left side, were quite 
markedly enlaiged, the part above the VTist on the left side standing out 
ratlier prominently The hands, particularly the left, showed interesting 
changes The carpal region did not seem to be particularly enlarged 
The metacarpal bones, and especially the first on the left hand, were 
thickened over then entiie length, but especially at their distal extremities 
The fingers were long and massive The phalanges felt large, but shoAved 
an enlargement by no means proportionate to that of the metacarpal bones 
The ends of the teiminal phalanges were much enlarged The fingers 
veie somewhat clubbed, and held in a position of superextension The 
fingei nails weie well formed and smooth, but quite markedly incurved, 
and resembled the nails of clubbed fingers seen in tuberculosis The 
claMcles vere normal 

The legs presented a remarkable appearance The feet vere rather 
laige and hea^y, but the stiikmg point was the great thickening of the lower 
thirds of the shins The tibue on eithei side at their upper extremities V'ere 
of noimal size, but beloiv the lunction of the middle and lower thirds they 
became lemarkably large, and at their loAver ex'tremities, ]ust above the 
ankle-joints, the thickening and enlargement were extraordinary The 
foot m tlie tarsal region did not seem to be particularly enlarged The 
metataisal bones did not appear to be as distinctly enlarged as the metacarpal 
The toes vere somevhat massive and slightly clubbed The lower ends 
of the femurs also seemed to be disproportionately thickened 

Careful measurements made on the first admission and again eight 5 ears 
later shoved that the condition of the bones had changed A^ery slio-htlj 
The circumfeience of the foiearms, 1 cm aboAe the shloid process of the 
ulna, iiici eased o mm and 3 mm respectiAelj , that of the midcarpal regions 
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5 mm , while the girth of the leg, 8 cm above the tip of the malleolus, increased 
3 mm on each side This shoAvs that the condition may at the onset run 
a rathei acute course and then remain stationary, even though the lung 
condition continues unimproved 

Case III — Diagnosis Chronic bronchitis, chronic pleurisy, and hyper- 
trophic pulmonary osteo-arthropathy W H D , white, aged twenty- 
seven years, had suffered from a chionic cough evei since he was under 
ten years of age The pleurisy with w^hich he suffered on admission began 
acutely seven months before Tavo months befoie admission he noticed, 
especially AAdien he Avent up stairs, a stiffness and soreness in the knees, 
Avhich since then had groAim gradually Avorse During the last Aveek he 
noticed that his knees Avere getting larger, and he thinks that ten days 
previous to this his hands and feet began to groAV larger Since then they 
have been tender on pressure, it has hurt him to move them, and he has been 
unable to close his fists He thinks that his fingeis have alAA^ays been club- 
shaped, and saj's that his father also has clubbed fingeis For the tAvo weeks 
befoie admission his hands and legs have been Aveak His elboAV has been 
sore and stiff for three days 

On admission his hands and foiearms presented a remarkable appear- 
ance The terminal phalanges AA^ere clubbed to a remarkable degree 
The nails Aveie thin, incurved, and had a paichment-hke feel about the loots, 
they were typical Hippocratic fingeis The skin of the fingers AA'as tight and 
glossy, and the fingeis felt distinctly tender on piessuie The metacarpal 
bones felt thick and massive, especially toward their distal extremities 
The loAver third of both radius and ulna shoAved a remarkable expansion, 
at the middle of the upper third of the left ladius Avas an indefinite node 

There was a distinct fulness about the loAvei part of the leg, anlde, and 
dorsum of the foot, especially at the level of the malleolus The metatarsal 
bones felt rather large Theie was a general puffy, somcAidiat cedematous 
appeal ance, although no distinct pitting was made out The second phalanx 
of each foot looked someivliat Hippocratic Tavo y'ears later the cyanosis 
and the puffiness of the hands were no longer evident The draAvn-tight 
condition of the skin of the fingers had entirely disappeared The legs 
showed still a rather marked enlargement of the lower part of the tibia and 
fibula, and moderate effusion into both ankle-joints 

Case IV — Diagnosis Bronchiectasis, tuberculosis of the elbow, tuber- 
culosis of the lungs, and hyperti opine pulmonary osteo-aithropathy J B , 
colored, aged thirty-eight years, gave a history of pulmonary symptoms 
for SIX months before admission Three months before admission, SAA^elling, 
pain and stiffness of the feet, ankles, knees, fingers, wrists, and elboAVs began, 
also soreness and stiffness m the hips, shoulders, and lumbar spine Theie 
Avas slight stiffness of the jaw^s There AA''ere no special changes in the bones 
of the face The right humerus, especially' its loAver half, seemed decidedly' 
thickened and massive The loAS'er halves of the right radius and ulna A\'ere 
quite markedly thickened and a little sensitive These osseous changes 
Avere less evident in the same bones on the left side The hands showed 
very marked changes, perfectly characteristic of those of hy'pertrophic pul- 
monary osteo-arthropathy The metacarpal and phalangeal bones weie 
apparently elongated and thickened, giving the hands the appearance of 
increase m size and particulaily in length There Avas marked Hippocratic 
clubbing of the finger tips, the nails being rounded in the vertical and 
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horizontal directions The lower end of the right femur felt slightly thick- 
ened, and was sensitive to pressuie The tibia was possibly a trifle enlarged 
in its lower half The foot looked laige and the toes weie a trifle clubbed 
Similar changes were present on the left side The right elbow-jomt was 
decidedly swollen, sensitive, and could not be extended to an angle of more 
than 165 degrees There was tenderness, but no swelling of the right wrist 
The light knee was swollen, and there was a moderately definite effusion into 
this joint The only joint on the left side which seemed affected was the 
left knee, which was slightly swollen This patient died during the third 
admission and eight months after the first admission Autopsy confirmed 
the above clinical diagnosis 

Case V — Diagnosis Clrromc hypertrophic pulmonary osteo-arthrop- 
athy A white male, aged forty-five yeais, was admitted because of 
severe abdominal pain He was a cachectic morphine habitu6 of the 
seveiest type, and died m four days No autopsy was pei formed No past 
history of his case was obtained There was thickening of the loAver ends 
of the tibiiE, slight thickening of the radii above the vTist, and shghtly clubbed 
fingeis The percussion note of the base of the right lung behind was 
high-pitched, the bieath sounds were haish 

Clinical Fcatines — ^^Ve follow for the most part Marie’s original descrip- 
tion (see also Alexander, Thayer, Wynn, and Landis') The hands look 
cnoimous, even larger than in acromegaly, but they are not, as m the lattei, 
fanly normal in their general lelative pioportions, but are defoimeil and 
1 esemble more an animal’s paw than the human hand The fingers especially 
aie aftected, particularly the terminal phalanges, and so have the shape of 
a diumstick Sometimes the greatest swelling is not terminal, and the 
finger is spindle-shaped Mane mentions a patient in whom the teimmal 
phalanx of the middle finger measured in circumference 10 cm The fingers 
often seem somewhat longei than normal Hyperextension of the terminal 
phalanx has been noted The joints of the hngeis are sometimes swollen 
and their movements so limited that the fist cannot be completely closed 

The nails are large, even 2 5 cm bioad, and cuived both longitudinally 
and tiansveisely They may overlay their beds and leach the border of 
the fingei If the nail was pieviously long, the end of the finger, when 
vien ed m profile, has the shape of a parrot’s head If previously short, the 
nail becomes lound and fits on the finger like a watch crystal They often 
1 esemble the bowl of a spoon These nails show marked longitudinal 
striation, and are brittle and easily split The root of the nail is elevated 
and almost fluctuating In the case of a normal finger the root of the nail 
IS lathei firmfi fixed to the firm periosteal tissue, and the prominent portion 
of the dorsum of the nail is on a level w ith the dorsum of the finger, but at 
the root there is a sharp cupping When pressed, the root of the normal nail 
yields \ er> little The slightest grade of clubbing of the fingers is evidenced 
b^ the increased distance that the root can be depressed on pressure In 
more marked cases the dorsum of the nail is in a line mth the dorsum of 
tiic finger, and the cup at the root disappeais In an extreme case the dorsum 
of the finger is coin ex, from the last knuckle to the tip of the nail, and the 
loot of the nail is at the summit of the conve\lt^ In these cases the root of 
the nail “floats” when pressed and projects as a ridge when the free end of 

* Pcnnsxjhama Medical Journal, 1906-1907, x, 853 
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tlie nail is pressed Tins occurs in no other condition (Wynn) The nails 
grow with abnormal rapidity 

The tips of the fingers are cyanotic, but there is usually a zone of bright 
rose color at the periphery of the nails As a rule, all of the fingers aie 
affected, but the thumb and index and middle fingers aie often more affected 
than the other two Sometimes one or two fingers are alone affected, pei- 
haps those which have received more traumatism than the others The hand 
propel is almost normal m size and shape The forearm above the vwist 
IS so much enlaiged that from elbow to ivTist it may have a unifoim circum- 
ference The ulna and radius at the wist, especially the latter, pioject 
prominently 

Changes similar to those in the hand occui in the feet and ankles, but 
these are usually less m degiee The malleoli are quite prominent and the 
great toe is especially affected Since the lower end of the femur and the 
whole of the tibia and fibula are enlarged, the knee-joint stands out piomi- 
nently, and the whole leg may have an elephantine appearance This hyper- 
trophy may affect the other long bones, especially at their extremities, the 
humeius and femui, the clavicle, sternum, ribs, and the iliac crests 

The hypertrophy of the bones is often accentuated by atrophy of the sur- 
rounding muscles With improvement in the geneial condition the swelling 
may dimmish The lesions of the long bone are usually painful, both spon- 
taneously and on pressure These spontaneous pains may continue foi a 
long time In some cases they aie persistent, but often they are severe at 
certain hours, particularly in the evening In some they are sharp and stab- 
bing and last from a few minutes to half an hour These pains ai e increased 
on motion and on exposure to cold, and are relieved by rest and warmth 
They may be so severe that work is impossible The pains lessen oi dis- 
appear when the osteosclerosis begins Certain bones also which aie not 
swollen may be painful on piessure 

In some cases the symptoms of arthritis are conspicuous, but the joints 
look more involved than they really are They are swollen and painful and 
there is increased fiuid m the synovial sacs, but they are not red The joints 
neaiest the affected bones are most involved The wists and ankles are the 
ones most often affected, less often the elbows, the shouldeis, and the small 
joints of the hands and feet The hips usually escape The temporo- 
maxillary and sternoclavicular joints are piactically never involved 

Apait from the swelling of the bones and joints and the tenderness on 
pressure, there is clinically no evidence of inflammation One nevei sees 
ledness, heat, or suppuration On movements these joints are only slightly 
stiff But even these symptoms are seen only in lapidly developing cases or 
dm mg an acute exacerbation of an otherwise painless case It is lepoited 
that in some cases complicating bronchiectasis, acute attacks occui which last 
for two or three days, wth pain and swelling of the joints, and that these 
attacks are coincident with a tempoiary diminution m the amount of sputum 
(Alexander) 

There is often kj'phosis, especially of the lower thoracic spine, but this 
seems accidental Atrophy of the muscles of the limbs is sometimes a maiked 
feature, and because of it the swelling of the bones is more conspicuous 
Tins atrophy, however, affects the muscles of the proximal segments and is 
not symmetrical 

In one case there was a noticeable deformity of the uppei jaw Clubbing 
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of tlie tip of the nose has been mentioned There is often true oedema of 
the hands and feet Excessive sweating is a very common feature, and this 
may be general, or limited to the feet, ankles, and hands Skin eruptions 
are common m these cases, among these are ichthyosis, eczema, pigmenta- 
tion, erythema, excessive growth of hair, etc The urine is negative 

Clinical Types— Steinbeig separated three types, which may be simply 
three giades 1 In the mildest tj^pe only clubbing of the fingers occuis 
Clubbed fingers are seen m patients with chionic pus-producing diseases of 
the lung and m those with congenital heart disease In empyema and acute 
tuberculous pneumonia the clubbing can develop rapidly, even m a few 
weeks After the cure of the empyema by operation the clubbing can dis- 
appear almost as suddenly as it developed As a rule, clubbed fingers aie 
not painful The attempts to distinguish between simple clubbing of the 
fingers such as occurs m heart disease and that seen m hypei trophic osteo- 
arthro])athy have thus fai been unsuccessful 

2 The second group includes cases mth clubbed fingeis and also a painful 
thickening of the long bones, especially those of the foiearm and lower legs 
This, Bamberger’s type, occuis with the same diseases as clubbed fingers, 
and occurs also in chronic jaundice 

3 The thud is ‘'Mane’s tj^pe,” or osteo-arthritis hj^ertrophica In the 
fiist two groups the lesions are meiely incidents m the course of a disease, 
but m this thud group the bone changes aie the most important feature and 
amount to actual deformities The clubbing of the fingers is at a maximum 
Tlie hands are huge, hideous, and “paw-hke ” The foiearms are diftusely 
thickened The feet are of giant size, especially tlie toes and the malleoli 
In this form the pelvis, steinum, ribs, and the clavicles aie often thickened, 
and there may be kyphosis of the spine The symptoms of ai tin itis are most 
maikcd and the patient uses his extremities with difficulty, the gait being 
painful In this gioup the primary diseases may be m the backgiound, 
oi even lemaiii undiscovered Among them are Sarcoma of the lung, 
multiple sarcomas vitli pleural exudate, pulmonary tuberculosis, empyema, 
caicinoma of the lung, bronchitis, influenza, bronchiectasis, etc 

Alexander also classifies the cases of osteo-arthropathy as acute and 
chionic In the acute cases the joint symptoms are prominent featuies 
Alaniaitme concludes that the cases showing “Marie’s sjmdiome’’ can be 
divided into three distinct and unrelated groups — a rare congenital condition, 
simple clubbing of the fingers (Hippocratic fingers) , and subacute infectious 
osteo-aithiitis In the congenital cases, oi cases vliicli deielop very earlj’’ 
111 life, there is h^qiertrophj’^ of the terminal segments of the limbs, m iihicli 
sometimes all the tissues and sometimes the bones alone are concerned 
There is no pain or joint complications 

Since hjpertrophic osteo-artluopathj is a secondary condition and not a 
vcll-defiiied disease, a large number of modifications may be expected 
Of the 103 cases vliicli Alexander collected, 20 vere not tj-jiical Bam- 
bergei’s case seems thus far to be unique In this all the long bones were 
moie or less coaered vitli a stratified laier of bone, porous m some places, 
harder in others, and most marked oaer the normal ridges and spurs to vhich 
niiiscles aie attached Here and there small areas of unaltered bone nere 
left Xo other cases ha\e shown such extensne maoKenient (Alexander) 
Mctin and Guillon* reported a case \\hich, because of the shape of the hand, 

* Bull m(d , 1907, xxi 
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and especially of the thumbs, they described as “hypei trophic pulmonary 
osteo-arthropathy of the acromegalic type ” This patient was a con- 
sumptive There were no changes in the face or head 

Diagnosis — In every case of chronic pulmonary disease the appearance 
of pain and swelling near the joints should lead one to examine for hypei- 
trophic osteo-arthropathy The a-ray examination is very important In 
a well-marked case the shadow of the sheath of new bone is clearly dif- 
ferentiated from that of the compact bone The outline of the bones is 
usually smooth The metacarpals are among the fiist to be affected The 
teimmal phalanges in cases of even very clubbed fingers are practically 
normal The spicules of bone ladiating from the tip of this phalanx are 
seen also on normal fingers 

With clubbed fingers one must not confuse Heberden's nodes These are 
small exostoses at the proximal ends of the terminal phalanges on the dorsal 
side They may be of even pea-size, and are sometimes painful They 
are often associated with arthiitis defoimans These phalangeal joints are 
often ankylosed, sometimes at an angle Heberden’s nodes aie due to a 
thickening of the tubercles to which the tendons of the extensor muscles are 
attached They are not the same as Bouchard’s nodes, which are at the 
joints between the proximal and middle phalanges, and also at a point 
between the metacarpal and proximal phalanx of the thumb Thev occui 
especially m patients with gastrectasis Meynet’s nodes aie movable nodules 
m the joint capsule, sinews or sinew sheaths which occur especially m chrome 
arthritis Multiple enchondromas are usually symmetiical They occur 
on the hands and feet and on the terminal phalanges 
Bamberger’s type is to be distinguished from chronic aithntis defoimans 
This is easy to exclude unless they co-exist Maiie’s type should be 
distinguished fiom acromegaly These diseases formeily weie giouped 
together, although Doebbehn did call hypertrophic osteo-aithiitis “pseudo- 
acromegaly ” Any confusion is strange, since in aciomegaly the hand 
IS bigger and wider, the fingers are uniformly thickened and sausage- 
shaped, and the nails are small In hypertrophic pulmonary osteo-artlu op- 
athy the fingers are clubbed and the nails are deformed The shape of the 
long bones is veiy different and changes in the face occur only in aciomegaly 
In acromegaly one finds optical changes, glycosuria, early menopause, etc 
Prognosis — ^The prognosis in this condition seems to rest entirely with 
the primary condition The osteo-arthiopatliy seems to influence neitlier 
the general condition nor the course of the primary disease The course 
of the osteo-arthropathy seems fairly acute foi a time and the condition 
then remains stationary, but what in the primary disease determines either 
the appearance of the osteo-arthropathy, the time of its appeal ance, its 
duration, its severity or its distribution cannot be even guessed at Gi anted 
that the immediate cause is a toxin from a focus of infection, the relative 
infrequency of the secondary condition and the absence of any obseivable 
relation to the course of the primary disease make one rather skeptical as 
to an immediate relationship between the two 
Treatment — It is of course of prime importance to treat the primary 
disease, and marked improvement in the bony condition has followed suc- 
cessful treatment One can do much to relieve the pains in the bones and 
joints For this warm applications seem efficacious Demons and Bmant 
lia\ e used subcutaneous injection of lung extract with doubtful success 
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PAGET’S DISEASE OSTEITIS DEFORMANS OSTITIS DEFORMANS 

There is a large group of diseases of the bones of which an e\ en moder- 
ately reasonable classification has been, and is now, very difficult We 
refei to the cases with general involvement of much of the skeleton, cases 
with diffuse involvement of one bone, and cases vith lesions which began 
and for years were limited to one bone, but which later involved more, or 
most, of the skeleton Pathologically there is a certain similarity m all these 
cases, one finds bone absorption and new bone formation, callus building 
and condensing osteitis, spontaneous fractures and various deformities, 
eithei angular, resulting from one local area of softening or fracture, or 
geneial, from a bending of the bone as a whole Among the earlier terms 
used for these cases are osteomalacia, osteoporosis, osteosclerosis, etc 
But these terms are merely descriptive of certain processes, all of which may 
exist in the bones of the same individual or, indeed, in the same bone, and are 
not names of diseases 

One of the eailiest teims used of the diseases themselves is “rickets,” and 
this teim was used roughly of practicall}'^ all bone diseases which caused 
extensive bone changes Since then groups of cases ha\e been separated 
from this geneial heteiogeneous collection, infantile rickets, osteomalacia 
of pregnancy, luetic osteitis, tuberculous osteitis, achondroplasia, hyper- 
tiophic pulmonary ai thropatliy, general hyperostosis, osteogenesis 
impel fecta, etc 

The teim oshtis deformans has long been used of vaiioiis bone diseases 
which caused deformity of one or several bones This teim included neaily 
all the constitutional diseases of bone as we now know them, but also callus 
building 111 the lepaii of genuine fracture, of spontaneous fractures m lues, 
congenital deformities, etc The cases non described as Paget’s disease 
were formerly ceitainly grouped undei this title (Sternberg^) 

The term o^tcilii deformans was first used by Czerny in 1873 to describe 
a case of spontaneous curvatuie of the lower limbs This vas probably 
a case of “osteomalacia ” In 1877 Paget used this teim foi that group of 
cases vhicli he described as a separate disease, uliich disease now commonlj 
beais his name 

Definition and Clinical Picture —“From these fiie cases, vliich, 
although few, are v, ell-marked and m some points unifoim, as veil as from 
a recollection of two moic, of which I have no notes, I think ve may belieie 
that V c have to do v ith a disease of bones which the following are the most 
frequent characters It begins in middle age or later, and is ^ery slow 
in jirogress, may continue for many years wathout influence on the geneial 
health, and inai gn e no other trouble than those w Inch are due to the changes 
of shape, si/e, and direction of the diseased bones Even w'lien the skulT is 
hiigeh thickened, and all its bones exceedingly altered in structure, the mind 
remains unaftected 

“ The disc ise affects most frequenth the long bones of the low er extremities 
and the skull, and is usually sinimetrical The bones enlarge and soften, 
and those bearing weight yield and become unnaturallj cuned and mis- 

' NollinagcV’; System, 1903, Band mi 
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sliapen The spine, ^Yhether by yielding to the weight of the overgrown 
skull or by change in its omi structures, may sink and seem to shoiten 
with greatly increased dorsal and lumbar cuives, the pelvis may become 
wide, the neck of the femur may become nearly hoiizontal, but the limbs, 
however misshapen, remain strong and fit to suppoit the trunk 

“In its earlier periods, and sometimes through all its course, the disease 
is attended with pains m the affected bones, pains widely vaiious in seventy, 
and variously described as rheumatic, gouty, or neuralgic, not especially 
nocturnal or periodical It is not attended with fever No chaiacteristic 
conditions of urine or fseces have been found in it It is not associated with 
syphilis or any other known constituent disease, unless it be cancer 

“The bones examined after death show the consequences of an inflamma- 
tion, affecting m the skull the whole thickness, m the lon^ bones chiefly 
the compact structure of their walls, and not only the walls of then shafts, but, 
in a veiy chaiacteristic manner, those of then aiticulai suilaces 

“The changes of structuie produced m the earliest peiiods of the disease 
have not yet been observed, but it may certainly be believed that they are 
inflammatoiy, for the softening is associated ivith enlaigement and nith 
excessive production of imperfectly developed structures, and with in- 
ci eased blood supply Whether inflammation in any degree continues to 
the last, oi whethei after many years of progress any reparative changes 
ensue, after the manner of a so-called consecutive hardening, is uncertain 
“Holding, then, the disease to be an inflammation of bones, I rvould 
suggest that, for brief reference, and for the present, it may be called aftei 
Its most striking character osteitis deformans A better name ma} be 
given when more is known of it” (Paget‘) 

Five years later Pageff reported additional cases and diew the clinical 
picture more graphicallly as follows “It usually affects many bones, 
most frequently the long bones of the lower extremities, the clavicles, and the 
vault of the skull The affected bones become large and heavy, but r\ith 
such weakening of their structuie that those which have to cany weight or 
to bear much muscular traction become unnaturally curved and misshapen 
The disease is very slowly progressive and is felt only in pain, like that of 
rheumatism or neuralgia, in the affected limbs and m increased heat at the 
tibise But neither the pain nor the heat are constant, nor do they continue 
during the whole progress of the disease, and pam has not been observed 
in the head even in the cases in which the skull was very thickened Theie 
is not any clear evidence of general disturbance of health In all the cases 
traced to the end of life, death has ensued tlirough some coincident, not 
evidently associating, disease, which has been aggravated by the condition 
of the bones only m so far as they may have diminished the range of breathing 
and the general muscular activity 

“At present, "wath the exception of the seventh case, this disease has been 
observed as beginning only in persons over forty years old, and has appeared 
in no usual relation, whether by inheritance or coincidence, with any other 

' “On a Form of Chronic Inflammation of Bones (Osteitis Deformans),” Trans- 
actions of the Pathological Society, London, 3877 

^ “ Additional Cases of Osteitis Detormans,” Med Chir Trans , London 1882 
K^ ,225 ’ > , 
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disease except gout” (Case VII was a ■woman, aged fift'^'^-eiglit ■\'ears, 
whose disease began w hen she \\ as twenty-eight years ot age ) In conclusion 
he says ‘‘In all of the cases I have seen the general appearance, postures, 
and the movements of the patients have been so alike that these alone might 
often suffice for the diagnosis of the disease The most characteristic 
are the loss of he’ght, indicated by the low position of the hands when the 
aims aie hanging down, the low stooping, with very round shoulders and 
the head far forward, and with the chin raised as if to clear the upper edge 
of the sternum, the chest sunken toward the pelvis, the abdomen pendulous, 
tlie curved lower limbs, held apait and usually with one advanced m front 
of the other, and both with knees slightly bent, the ankles overhung by the 
legs, and the toes turned out The enlarged cianium, square looking or 
bossed, may add distinctiveness to these chaiacters, and they are com- 
pleted m the slow’^ and aivkivard gait of the patients and in the shalloiv costal 
bicathing, compensated by wade movements of the diaphiagm and abdominal 
wvall, and m deep breathing by the uplifted shoulders I have seen no case 
m w'liich these characters are imitated except m those of anlc^losis of the 
vertebiae and ribs, and wdiich have been desciibed by Dr Allen Sturge 
undei the name of spondylitis defoimans, but these are easily distinguished 
by the lower limbs being naturally straight and the clavicles and skull un- 
changed ” 

Terminology — A list of the various names wdneh have been applied 
to this disease will be instiuctne as well as interesting Ostitis deformans, 
Osteitis defoimans (Paget), Paget’s disease, Pseiidoiachitis senilis. Osteo- 
malacia cluonica defoimans h>pei tropin ca, Osteite ossifiante diffuse 
(Lanccreaux) , Osteolysis (Lobstein), Hypertrophic spongieuse des os, 
Cicinio&cl6iose, Ilyperostose gCn^.ralisce, Osteite condensante, Osteomalacie 
hypeitiophique benignc, Pseudoiachitisme senile, Ilhumatisme osteo- 
hypeitrophiquc dcs diaph'^ses et des os plats, Osteomyelite fibieusc, and 
Sclerose osseuse li^qieitiopliiqiie 

Occurrence — Paget’s disease is a rather rare condition Clopton was 
able 111 IffOG to collect but 75 cases from the literature There have been 
but tw o cases at the Johns Hopkins Hospital out of o\ er 20,000 medical 
patients Stei nberg stated that tlie cases wei e about equally divided betw een 
the sexes, but Clopton tliree ye<irs later reported that tw'o-thirds of the cases 
were males The two Johns Hopkins Hospital patients were males 

Etiology. — ^Theie have been eery few^ etiological factors suggested for 
this disease Lues, cancer, arterioselerosis, nereous lesions, and gout ha\e 
been mentioned 

As to the two Johns Hopkins Hospital patients, both had been hard 
woikcis, the one a potter the other a carpenter The carpenter had h.id 
a sunstroke twcnt\-fiie years before admission, was ill for some months, 
and thinks his whole system suffered considerabb For many years he had 
had dAspejisia and diarrhoea and was ^er■^ susceptible to any indiscretion 
in diet The jiotter had alwa'^s been a strong, fairb well man He had 
rheuinatism wlien sixteen ^ears of age (he was sixt'v-seien ^ears old on 
admission), “malaria” at fift>-one (while Imng m a trulv malaria countr\), 
since which time he has had “rheumatism” in larioiis joints He had no 
gistro-intestinal troubles The Paget’s disease seems to hace followed 
iinmediateh after the “malaria ” 
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Heredity. — ^Theie is good evidence that Paget’s disease can be inheiited 
Chauffaid mentions a mother and daughtei, and Beigei a mother and son 
similarly affected (Lannelongue^ Smith^ mentions a father, seventy-four 
years old, who had Paget’s disease of thirty-five years’ duiation, and his 
son foity-two years of age, mth Paget’s disease of thiee years’ standing 
It IS very mteiestmg that m both these cases the disease began when they 
were thirty-nme years of age 

Pathological Anatomy. — ^Tlns disease affects especially the bones in 
the long axis of the body, the skull, spine, and long bones of the legs Tlie 
extent of the bony changes depends on the duration of the disease, but foi 
a long time one or only a few bones may be involved Often the long 
bones aie asymmetrically affected In some degree this is the lule, but the 
bones of one side may be entirely free or there may be a crossed involvement, 
for example, the left humerus and the light femiii The order of frequency 
ivith which the bones aie involved is the skull, tibue, femora, pehis, spine, 
clavicles, ribs, and radii The bones of the face, hands, and feet are least 
often affected The skull is often from one-half to three-quaiters of an inch 
thick This increased thicloiess is due especially to a new bone formation 
on the outer lamellae Early m the disease this new bone is fine, porous, 
vascular, and so soft that it can be cut with a knife, but it hardens piogics- 
sively until in ten or more years it may be like ivory, or becomes loose and 
friable Theie is also some in ci ease m thicloiess of the inner tables of the 
skull, but this usually remains dense white bone The furrons foi the 
vessels, especially the middle cerebral artery, seem deepened There is 
obliteration of many or neaily all of the sutures The number of nutrient 
foramina is greatly increased Some emissary veins disappear Tlie 
horizontal circumference of the skull is increased In one of Paget’s cases 
it measured 71 cm , in Stilling’s, 64 cm In the case reported by Hudela 
and Heitz® the skull is described as unchanged (the patient was a woman, 
aged seventy-five years) Of the bones of the face, as a rule, only the supei- 
ciliaiy ridges are hypertrophied, and yet m one gioup of cases the bones of 
the face are much affected This group of cases has been classified under 
the name hyperostosis cranu, supposed by Paget to be a distinct disease 

“The shafts of all the long bones are white, nodular and massive, and 
present an appearance of rugged strength and hardness which causes them 
at a distance to look as though hewn out of stone The nodules are in the 
mam smooth and rounded, but m parts, as, for instance, the uppei end of the 
humerus, are craggy and irregular The nutrient foramina are increased 
in size (and number)” OVaterhouse^) The deposits of new bone are placed 
especially along the normal ridges and projections To a certain extent 
the result is an exaggeration of the normal 

The long bones of the legs are especially affected The femur is much 
thickened and bent, with the convexity outward The girth of this bone at 
its middle in Waterhouse’s patient was five and three-quaiteis inches, and 
the bone was so curved outward and tAvisted on its long axis that its upper 
and lower articular surfaces faced in almost parallel directions The 
beautiful arrangement of the cancelh at its ends is destroyed The tibne 

^ Bull de I’acad de med , 1903, xlix, 299 Discussion 

- Med Soc Trans , London, 1905, xxvii, 324 

3 Nouv Iconog de la SalpU , 1901, xiv, 415 < Lancet, 1907, i, 1215 
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are most often, and often most markedlj, affected These bones are huge 
and vciy much bent, especially mth the convexitj'^ forward, but also, and 
m some cases to an extreme degree, \Mth the convexity out^^ard, so tliat 
the bone is much arched The fibulaj are also much thickened and bent 
The tibia and fibula may be connected for some distance by a dense bridge 
of bone, which would certainly seem to suggest a pen-osseous inflammatory 
condition The thickening of the tibia is especially on its anterior margins 

The bones of the upper extremities are much less affected, and yet the 
changes m these may be very marked In a few cases the changes were only 
here for a time The humerus may weigh more than t^Mce as much as a 
healthy bone of the same length and the girth of this bone at its middle may 
be four and one-quarter inches instead of two and one-half inches as normal 
(Watei house) 

The spine shows a marked kyphosis, even a definite knuckle Theie 
IS often paitial ankylosis The pelvis often shovs no changes, although 
the bones aie sometimes thickened The appearance during life would 
indicate that the pelvis was much bioadened A heart-shaped pelvis similai 
to that 111 osteomalacia has been described 

The natuie of these bone changes has been the subject of much caieful 
study, and yet we have advanced little beyond the opinion of Paget Stilling 
said that the disease begins as a chronic inflammatory process, a raiefymg 
osteitis beneath the periosteum, and gradually involves the centre of the bone, 
vith the foimation of Howship’s lacunaj, Haversian spaces, and perfoiating 
canals But there is also new bone Wmation, both subperiosteal and 
m> elogenous The latter process gradually gams on the former, and so the 
bones thicken The new bone is at first soft and yielding, and hence bends 
on pressure The calcification may proceed ii regulai ly throughout the bone, 
e\cn leiving the cysts full of cloudy contents, or producing true bone tumors 
(Clopton') Von Recklinghausen thought that osteomalacia was the fiist 
step, resulting m a marked i eduction m the coitex which allowed the bones 
to bend This was followed by an inflammatory piocess m the malactic 
•iicas, characterized by the foimation of fibrous tissue (Clopton) Steele 
pictured the process as, first, the absorption of bone vith tlie enlargement 
of the IlaAcisian canals, then the formation of new bone winch runs diffusely 
thiough the old poitions This iieAV bone lemains uncalcificd and is, m turn, 
absoibed The medullary substance is converted into vasculai connectne 
tissue Lunn thought that constitutional conditions c<iused atrophy of 
much of the skeleton This led to deformity of those bones most used, and 
that to a comjiensatory hypertrophy 

The result is a ^er^ variable picture “The enlarged bones arc abnor- 
m ilh dense or rarefied The surface is smooth or rough, nodular or 
jirotubcrant, the coitex thickened or thinned, spongj or eburnated, the 
cancellated structure sclerosed or coarsely trabeculated, the marrow spaces 
obliterated or transformed into cayities of yarious size The central canal 
of the long bones is narrowed or dilated, e\en to disappearance, and the 
deformity of these bones is further increased by yarious degrees of abnormal 
curyature There is no uniformity in the distribution of these alterations, 
and •! single bone may be eyidcnce of the decalcification, absorption, the 
formation of osteoid tissue and its calcification, yyliich are the processes con- 


' Iu(cTi>tatc Medical Journal, 1900, xiii, 223 
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cerned m the pioduction of the gross changes Multiplicity of the bones 
affected is the constant characteristic” (Fitz^) 

It was at first supposed that the bends in the bones could all be explained 
as the result of tension, and that the new bone foiination was a piotective 
compensatory process But this can haidly be true Von Recklinghausen 
especially emphasized the idea that the hypei trophy was out of all proportion 
to the compensation and that the new bone was deposited wheie mechanics 
did not need it For instance, m the case of the tibia the new bone is on the 
convexity, not the concavity, of the twisted bone And in the case of the 
skull there can be no idea of stiengthenmg a weak bone m the distribution 
of the new He emphasized the importance of tiauma and theimal influ- 
ences m determining the intensity of the inflammation which produced 
the new bone These bones die easily fractured and it may be this -fthich 
leads to the diagnosis 

Geneial arteriosclerosis is a practically constant lesion The walls of the 
aiteries may be so calcified that they show well on the skiagrams This 
sclerosis need not be at all uniform, as in Hudela and Heitz’s case,^ m which 
the arteries of the biam, skull, and neck were normal, but those of the 
thyroid, hvei, spleen, kidney, and adrenals were veiy thick, even obhteiated 
In this case the arch of the aoita and its thoiacic poition were veiy soft, 
but the abdominal aoita and the aiteries of the limbs were veiy scleiotic 
Such a distribution of the aortitis is almost pathognomonic of lues We 
may mention heie the suggestion of B6cleie that the bony changes weie due 
to extreme sclerosis of the nutrient arteries of the affected bones Hypei - 
trophy of the heart is an almost constant feature Valvulai lesions, esjiecially 
of the mitral valve, are common, and seem the result of atheromatous changes 
lather than of endocarditis 

Joint changes are rare, but one case is reported with the lesions of aithiitis 
defoimans in both knees 

The central nervous system has been carefully studied m the hope of find- 
ing here the essential lesion of this disease, but all the many lesions can best 
be explained as due to arteriosclerosis ® 

Cases of Paget's disease have often had vaiious tumors also Among 
these aie endothelioma (’) of the pleura and ladius (Paget), carcinoma of 
the liver (Goodhard) , tumor of the dura mater (Wilks) , sai coma of the tibia 
(Wherry), enchondroma of the pelvis (Lunn), cancer of the stomach 
(Moizard and Bourges) A few cases of Paget’s disease have latei had 
osteosarcoma, especially of the giant-cell variety 

As to the natiue of the disease there has been much uncertainty Some 
have even thought it not an independent disease, but an extreme giade of 
arthritis deformans But most are willing to agree with Paget that it is 
an inflammation the nature of which little is knovm B^cleie^ called atten- 
tion to the marked aiterioscleiosis m these patients and suggested that 
the bony changes are due to an especial involvement of the nutrient arteiies 
of these bones This would explain satisfactorily the variable and unequal 


I rraasactions of the Association of American Physicians, 1902, vni, 39S 
- Nmtv Iconog de In SalpCt , 1901, xiv, 415 

= See also Gilles de la Tourette and Mannesco, Bull et mem de la Soc med des 
Hop dc Pans, 1894, n, 422 

* Bull et mem de la Soe med des Hop de Pans, 1901, 3 s , -win, 929 
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distiibution of the bony lesions Others say it is due to arteiiosclerosis of 
the nutrient vessels of the neives 

One of the most inteiesting of recent suggestions concerning this disease 
is that held by seveial well-knoATO Frenchmen that Paget’s disease is of 
luetic origin This idea, while suggested long befoi e, rvas first seriously advo- 
cated by Lannelongue^ m an article entitled “Note on Hereditary Syphilis 
of Bones m the Newborn (Parrot’s Disease), m Children and Youths, 
in Adults, and in the Aged (Paget’s Disease) ” According to him, Paget’s 
disease is a manifestation of hereditary lues of the aged He based this 
opinion on the similarity of the lesions Fournier” agreed with Lanne- 
longue, and mentioned the cases of tr\o brothers, the one of whom had 
hereditary lues and the other Paget’s disease Fournier later speaks of 
Paget’s disease as a paialuetic condition, to be classed "with tabes dorsalis, 
geneial paresis, etc AuffreP followed tins idea and reported a case of 
Paget’s disease m a patient rvho probably had also hereditary lues, and 
mentioned other cases The attempt rvas made by Robin'^ to differentiate 
Paget’s disease from luetic osteitis by a comparison of the chemical composi- 
tion of the bones In a tibia rvith luetic osteitis he found water, 53 2 per 
cent , fats, 0 1 per cent , nitrogenous bodies, 21 6 per cent , and mineral 
ash, 25 9 per cent In a tibia from a case of Paget’s disease these figures 
w'^ere 44 8 per cent , 13 1 per cent , 16 1 per cent , and 25 8 per cent respec- 
tively Tins, while interesting, is not at all convincing Robin should 
prove that the bones from tivo cases of Paget’s disease oi two cases of lues 
do not differ as much as these, if only the stages of disease be different 
Symptoms. — The disease begins late m life, as a rule, the average age 
of onset being about fifty years The youngest case reported began at 
twenty-one years, and one case began at eighty-two years of age It is 
possible, however, that the disease exists for years befoi e any objective 
signs appear The onset m the tw'o Johns Hopkins Hospital patients was 
at fifty-one and fifty-eight years of age 

The disease begins insidiously, usually wnth rheumatoid pains m the 
legs The patient seldom notes the developing deformity He may notice 
that he has to buy larger and larger hats (m Wherry’s case the circum- 
ference of the head increased m four years from tw'enty-twm and three- 
quarters inches to tw’^enty-six inches), and he often complains that his legs 
are getting less and less serviceable, are becoming w^eak and aw^kw'ard, 
and that he tires easily But his friends wall note that he is giownng shorter, 
and that his legs are getting more and more bowled, the back bent, the arms 
relatively longer, and the wdrole appearance more ape-hke In French’s 
case'’ the trouble began at forty-three years of age with the menopause The 
bone changes usually begin m one tibia, then extend to the other, and then 
affect the other bones m irregular sequence The borving of the legs is both 
anterior and lateral The lateral bownng is an interesting feature, since it 
may change a condition of knock-knees to one of bow-legs, and the result 
resemble a case of poorly treated fractures (Waterhouse’s case) In Daser’s 
case® the legs were so bow’^ed that they crossed below the Imees In some 

’ Bull de I’acad de med , 1903, 3 s , xlix, 299 ^ Ibid , p 532 

^ Rev d’Orthopedie, November, 1905 
* Bidl de I’acad de mcd , 1903, xlix, 532 
® Clin Soc Trans , 1904, xxxvii, 213 
VOL VI — 46 
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the trouble begins m the skull When once begun the disease is usually 
progressive, although it may remain hmited to one bone for years, and it 
attacks a very variable number and assortment of bones For instance, 
m French’s case the disease for the first six yeais was confined to the left 
tibia The disease seems to progiess until the patient’s death, and yet this 
IS the result of mtercurrent infections, cancel, oi accidental causes, for 
Paget’s disease does not seem to shorten life 
The chnical picture given by Paget is so graphic that we ivill merely add 
that the opinion of many is that leontiasis ossea is a foim of this disease 
If this IS true, then changes in the skeleton of the face may be marked, the 
disturbance in the cranial nerves and the headache may be severe, and 
there may be symptoms of mental disorders 
The stature may shorten even one foot, omng to the kyphosis of the spine 
and the bowing of the legs In one of the Johns Hopkins Hospital patients 
the shortening seems to have been more than a foot His height on admis- 
sion was four feet six and one-quarter inches Fractures of the involved 
bones are not infrequent, and may call attention to the condition (Clopton 
reports such a case) Pam in the legs, especially below the knees, usually 
of a "rheumatic” character, is the commonest symptom of onset These 
pains may precede the visible changes in the skeleton by several years 
In one case they began as "growing pains” when the patient Mas a young 
girl The pains are sometimes "m the arms and legs and around the hips, 
more in the muscles and smews than m the bones and loints ” They 
may be ivorse at night, and often seem to depend on changes m the iveather 
In some cases these pains are entirely absent, ivhile otheis and especially 
those with marked spinal curvature, have pain only on motion So much 
do cases vary as regards pains that Jouclieray separated a “painless” and 
a “painful” variety of Paget’s disease 
The thorax becomes narrow, the ribs immovable, and finally the lespira- 
tions may be purely diapliragmatic There are almost no symptoms on 
the part of other organs, the patients feel “w'ell,” for Paget’s disease seems 
to have little influence on the general health Some patients do complain 
of bronchitis, which is not remarkable considering the iigidity of the chest 
wall, wlule cardiac disturbances, valvular and myocaidial, are not rare, 
mFicIi is easily explained by the degree of arteriosclerosis 

Of the Johns Hopkins Hospital patients, one came complaining of diopsy, 
dimness of vision, and stomach trouble One yeai before he began to have 
lassitude, weakness, shortness of breath, and quite general oedema For 
several weeks he had stiffness of the neck, pain over the left eye, and at the 
occiput He had much arteriosclerosis, considerable kyphosis, and a marked 
pigeon-breast His head w^as one-half inch larger than before, and he M^as 
three inches shorter The deformities of his bones were charactei istic There 
M^as little evidence of heart disease, in the urine there \vds a trace of albumin, 
but no casts The changes due to Paget’s disease had scarcely attracted Ins 
attention The other patient Muth Paget’s disease of fifteen years’ duration, 
came complaining of “asthma ” He had had considerable headache 
recently, loss of vision (double cataract), and deafness He had very poor 
control over both bladder and rectum There was marked kyphosis and 
sclerosis, mainly in the mid-dorsal region The scoliosis had its convexity 
and caused great asymmetiy of the chest The deformity of 
^e longer extremities v^as maiked, but there ivas also some bowing of tlie 
bones of the arms He had lost thirteen inches in height 
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Blelanoderma was an interesting feature of Hudela and Heitz’s case * 

Emphasis lias been laid on the claim that in Paget’s disease the mind is 
unaftected, and yet m Fitz’s case^ the condition of “mild stupor, depression, 
and delusions” was sufficient to necessitate confinement m an asjdum 

Diagnosis — A fully developed, well-marked case of Paget’s disease 
can usually be recognized at a glance, but an early diagnosis is often im- 
possible These patients may be treated for years for “muscular rheuma- 
tism,” “chionic rheumatism,” neuralgia, sciatica, senile marasmus, arterio- 
scleiosis, etc The cases vntli involvement of one bone are particularly 
difficult of diagnosis, for, after all, “multiplicity of the bones affected is 
the constant characteiistic” of Paget’s disease But to apply this criterion 
would mean that the diagnosis could not be made until the disease had fully 
developed, that is, had involved many bones, and this might mean a delay 
of years, and a diagnosis could never be made in the case of those who “ died 
too early ” Since the disease may lemain limited to one bone for years, 
and since it ma}^ begin at eighty years of age or ovei, the difficulty is apparent 
This difficulty of diagnosis is important, since some of the cases from the 
study of whidi interesting deductions have been diavm may not have been 
Paget’s disease (c g , the value of the interesting blood and urine findings 
111 the man studied by Apert, Bornait, and Legueule,® depends entirely on 
the accuracj’^ of that diagnosis, the same may be said of the cases cited m 
the discussion concerning its luetic origm) Thei e is still a dispute whether 
the diagnosis can be made after death from the gross microscopic or chemical 
study of the involved bone Many pathologists (c g , v Recklinghausen) 
believe that the pathological bone changes are not specific, others (e g , 
Stilling) believe that the diagnosis could be made by the microscopic study 
of the lesions if the pathologist has several bones at his disposal If, then, 
a careful pathological study does not always give a diagnosis, how difficult 
must be the clinical diagnosis' The diagnosis of lues is a natuial mistake, 
especially when one tibia only is affected When fully developed one must 
exclude osteomalacia, spondylitis deformans, acromegaly, hypertrophic 
pulmonary osteo-arthropathy, and neoplasm The differential diagnosis 
between Paget’s disease and diffuse or tuberculous hyperostosis will depend 
on one’s ideas of the latter condition 

Osteomalacia — In a certain degree this term may include Paget’s disease, 
and it IS quite possible that the group as it now stands and out of which 
the cases of Paget’s disease were taken is susceptible of considerable further 
subdivision There are two forms which have a fan claim to be called 
clinical entities, the osteomalacia of pregnancy especially and possibly senile 
osteomalacia The points m common of osteomalacia and Paget’s disease 
are kjqihosis, shortening of stature, bending of the limbs, and rheumatoid 
pains But m osteomalacia there is no hypertrophy of bones, the bones 
are symmetrically affected, the deformities begin m the skeleton of the trunk 
and involve the bones of the extremities less and later, and the skull only m 
the severest cases, and the pains are much less pronounced The puerperal 
osteomalacia begins in the pelvis and lumbar spine and these patients have 
a paretic gait In the cases of senile osteomalacia pain is a very prominent 
feature These patients are bedridden early 

' Nouv Iconog de la Sal-pet , 1901, xn , 415 

^ Transactions of the Association of American Physicians, 1902, x^ n, 398 

5 Bull et m6m de la Soc med des Hop de Pans, March 14, 1907, p 235 
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Hyperostosis Cianii—ln hyperostosis cianii the lesions are desciibed as 
chiefly of the skull, AA'ith hyperostoses, signs of intiacianial pressuie, and 
cerebral nerve paralysis But Sternbeig admitted that there are border- 
hne cases between this and Paget’s disease, and noAV it is believed that they 
are all one disease 

In hypertrophic pulmonary osteo-ai thi opathy the long bones are not at 
all bent, the ends only of ceitain bones are involved, the fingeis aie much 
affected, and the cranial bones are entnely free of changes 

Spondylitis defoimans, AVith the involvement of the spine and huge pints, 
may resemble early cases of Paget’s disease, but the entire absence of changes 
m the long bones is a fundamental difference 

Aciomegaly — Acromegaly beais only a superficial resemblance to Paget’s 
disease In both there is enlargement of the head, kyphosis, and thickening 
of the long bones But m aciomegaly the bony lesions aie svmmetiical 
There are characteristic changes in the soft tissues which entnely fail in 
Paget’s disease, and the bones of the face are enlarged rather than those of 
the cranium 

Prognosis — Paget’s disease seems to have almost no influence on the 
general health Of course, if the cases of general hypeiostosis be included 
under this heading then the above statement must be modified to read that 
the prognosis will depend on the local piessinc (c g , on the biain) excited 
by the bony tumors But even a classic case of Paget’s disease possibly is 
more susceptible to acute tioubles than is the normal man of his age One 
might expect that the lungs, hampered m their function by the deformed 
thorax, Avould suffer from emphysema, clnonic bionclntis, etc , as do they 
in the Aanous forms of arthiitis with ankylosis of the libs These patients 
usually have arteriosclerosis of a rather seveie giade and suffei from the 
conditions secondary to this condition And yet, all things consideied, the 
cases of even marked grades of Paget’s disease do enjoy faiily good health 
Treatment — ^There is no treatment of any benefit One can give the 
A^arious antineuralgic lemedies for the pains, and especially iodine and 
quinine If the lesions are luetic one Avould expect them to improve under 
antiluetic treatment, Avhich is not the case (yet this is no strong aigument 
against the luetic origin of the disease, for late luetic lesions aie little influ- 
enced by this treatment, and paraluetic lesions not at all) 

Tumor-bmlding Osteitfe Deformans (v Recklinghausen) General 
Hyperostosis of the Skeleton with Cyst-bmldmg (Virchow) Osteo- 
malacia with Cyst-bmldmg (Hirschberg) —This condition seems to be 
intermediate between Paget’s disease and multiple primaiy neoplasms of 
bone The skeleton is much deformed by multiple hyperostoses, fiacturcs, 
pathological curves, and definite tumors and cysts In the medullaiy canals 
m one case (v Recklinghausen) were multiple fibrocystomas, m another 
case at ^exposed points giant-cell sarcomas ivith cyst formation In 
Virchow s case there were colossal hypeiostoses of the skull and hyperostoses 
and curves of some long bones, but osteoporosis of others In Hirschbero-’s 
case there were multiple sarcomas, with cysts and multiple fractures 
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OSTEOGENESIS HVIPERFECTA 

Osteogenesis imperfecta/ Violik/ Stilling ® Peiiosteal dyscrasia Osteo- 
malacia congenita (Jurgens) Ilhachitis annulaiis Chronic parenchy- 
matous osteitis (Schmidt) Fragilitas ossium congenita (Klebs) Peri- 
osteal aplasia (Klebs) Osteoporosis congenita and osteosclerosis con- 
genita (Paltauf) Osteopsatyiosis 

This gioup of diseases seen in fetuses, stillborn infants, and very seldom 
111 the living child, foimerly all diagnosed “fetal rickets,” ivithout doubt 
includes a variety of quite different conditions The lesions in these 
skeletons vary so that a comprehensive desciiption is almost impossible 
The cases Imown both as “annular rickets” or “multiple intra-uterme 
fiactuies” are considered by many as the fetal form of osteopsathyrosis of 
adults The cases of osteomalacia congenita are regarded by Juigens as 
the congenital form of osteomalacia of adults These newborn infants are 
often thin, very wrinkled and mth pool muscular development, m marked 
contrast to those with achondroplasia The condition is not evident from 
supeificial observation, since the body proportions are fairly normal 

In achondioplasia the disease would seem to affect the epiphyseal cai triages 
The diaphyses of the bones are strong and often of almost ivory hardness, 
that IS, the subperiosteal bone formation seems normal In osteogenesis 
imperfecta, on the other hand, the subperiosteal bone formation seems 
involved, and the epiphyses little or none The bones aie of normal 
length, but are soft or fiagile They present angular defoimities, “false 
joints,” “callus masses,” and other lesions which are explained as “healed 
or partially healed fractures ” Sometimes the bones are so soft and pliable 
tliat they can be bent m any direction without crepitation In other cases 
the diaphysis consists of alternate segments of cartilage and bone In still 
other cases the bones are slender and bnttle, and m some they contain only 
parchment-hke lamellae of osseous tissue Each rib may be studded with 
caitilage Imots, and the long bones present a succession of thickenings 
along their diaphyses The pelvis may resemble that of osteomalacia 
The skulls of these infants are especially interesting The vault of the 
cranium is a membranous pouch in which is one (m Stilling’s case in the 
forehead) or many little islands of bone, with jagged stellate margins In 
other cases, with fairly extensive ossification, the skull is parchment-hke 
The base of the skull and the bones of the face are normal 

Etiology — These fetuses are almost all born dead It is possible, how- 
ever, that osteopsathyrosis in children may represent a survival of certain 
mild cases Many of these cases are one of twins, the other child normal 
The first idea was that all were examples of “fetal rickets ” Many still 
hold the theory of multiple mtra-uterine fractures 

Intra-utenne Fractures — Under this heading may be grouped a variety of 
cases In some infants one or more bones are actually broken, usually 
during or recently before delivery Genuine fractures are usually single 
Bouchaut^ reported a case in which fracture of the thigh of the fetus was due 
to a fall of the mother six weeks before the birth of the child While genuine 
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fractures of a noririal fetus kuit rapidly, lu these cases "with supposed fractures 
there must be slow healing, with the formation of a false joint, due to the 
atrophy and pointing of the ends of the bones, or even spaces ivithout any 
bones at all, 70 per cent of such fractures are of the femur The humerus 
and clavicle follow m order of involvement 

In other cases the bones are obviously veiy fragile They consist of parch- 
ment-like lamellse of bone, ivluch fracture on the least pressure By far the 
most, however, show enlargements along the shaft, suggesting callus forma- 
tion following a fracture, otheis show angular deformities, which one attempts 
to explain as the result of fracture There is ground foi strong doubt, how- 
ever, that many, if indeed any, of tliese cases are really fractures It is 
difficult to believe that direct violence can produce the multiple “fractures” 
(even 113 in Chaussier’s case) which these infants show, these bones are not 
always more brittle than noimal, the callus and angulai deformities are at 
positions (e g , near epiphyses) where a mechanical pull or a blow would 
not be hkely to fracture the bone, and finally there is a suspicious symmetry 
m the arrangement of these bony rings The cases with evidence of multiple 
fractures, or multiple callus formations, have long borne the name “annular 
iickets ” The imgs of callus on these bones are explained by those holding 
the rickets theory as irregular proliferations of the periosteum The angular 
deformities which some explain as due to the healing of a fractui e m a mal- 
position are often, and some think usually,^ due to ingrowths of peiiosteum 
between diaphysis and epiphysis on one side of the bone only, and so inhibit- 
ing the growth of the bone on this side In favor of the view that these 
lesions are developmental abnormalities rather than fractures is the partial 
or total absence of the fibula when the tibia is involved 
Some cases of this group seem due to lues Sutheiland^ repoited the 
case of a living child whose condition was due possibly (although not cei- 
tainly) to syplulis This child presented “fractures” of all of the long 
bones and of many of the ribs It recovered undei mercurial treatment 
Bouchut's® case. No 3, was possibly luetic The case repoited by DanieB 
with deficient bone formation in the vault of the skull and fracture of the 
humerus may belong in this group 

Pathology — Histologically,® the cartilaginous ossification is normal, 
but the subperiosteal is abnormal The osteoblasts are few and scattered, 
the osteoclasts are abundant The result is faulty bone formation and the 
reduction to thin lamellie of the diaphyseal cortex which bad been formed 

OSTEOPSATHYROSIS. 

Osteopsathyrosis (Lobstein, 1833) Fragilitas ossium (Klebs) Lob- 
stem’s disease This rare condition characterized by abnormal brittleness 
of the bones occurs in infancy, childhood, and adult life Many tliink that 
osteogenesis imperfecta of fetal life is the same disease It is probably 
nearer the truth that among the cases grouped under osteogenesis imperfecta 
are cases of osteopsathyrosis 

Abnormal fragility of the bones occurs in old age (senile osteoporosis) 
and m cases iwth inaction atrophy, in cases of cachexia (especially that due 

' Kaufman, Beiir f Path Anat , 1893 » Chn Soc Trans , 1907, xl, 263 
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to malignant disease), in ^a^lous diseases of metabolism, as rickets and 
scurvy, m certain neivous diseases, as locomotor ataxia, general paresis, 
and anteiior poliomyelitis, and in geneial intoxications, as phosphorus 
poisoning Among the insane a special form of fragihtas ossium occurs, 
which IS due to raiefaction of the bones The atrophy of the bony tissue in 
these cases may be maiked This is asaibed to the poor nutrition of these 
patients and the frequent traumas which they suffei Local brittleness of 
bones may be due to the local osseous lesions of lues, osteosai coma, the 
metastases of carcinoma m bones, multiple myelomas, and echinococcus 
cysts of bones 

But m all the above conditions examination of the fractuied bones will 
le^eal local lesions, or gross oi microscopic changes in their stincture, which 
easily explain their brittleness The term osteopsathyrosis, or Lobstem’s 
disease, etc , is reseived for “idiopathic eases,” “without (as yet) demon- 
strable lesion ” And yet radiogiaphs of the long bones of these cases would 
suggest a rather thin coitex, slender shafts, and for this reason, perhaps, 
epiphyses, which are appaiently enlaiged These cases seem rare, since so 
few are on record (only about twenty wem repoited during the last decade), 
and yet they aie not so veiy uncommon 

Etiology — ^The sexes aie equally aftected In a rather laige proportion 
of the cases the condition is inherited from geneiation to geneiation, and 
in still more cases it aftects several of the same generation 

If osteopsathyrosis is osteogenesis imperfecta of viable infants, then the 
lesion IS an inability of the peiiosteum to develop a sufficiently thick cortex 
Some think that there is i datively oveiactive absoiption of the coitex 
Some think it secondary to changes in the neivous s} stem Lipschutz thinks 
the lesion lies in the cancellous tissue, since in his case the fiactures involved 
not the shaft, but tlie extremities of the bones, and the skiagraphs showed 
tliat the trabeculiB were abnormally feii 

The geneial health of these patients would appear to be excellent The 
fractures follow very trivial inimies, as a slight blow, muscle pull, a fall, 
and turning ovei in bed Simple chewing may fracture the jaw The long 
bones are the ones most frequently broken The number of fractures which 
these patients may have dining their whole life varies from a few to more 
tlian one hundred 

This disease aftects especially the period of development The fragility 
would seem to vary much at different periods of life, for the first fracture 
may occur during birth, dm mg the first bath, or much later, even in the 
fourteenth year In most cases the condition ceases at thirty years of age, 
but in one case it continued until the seventieth year In some cases me 
bones v, ould seem to be at first soft and pliable, and latei rigid and fragile 

Symptoms — Usually the fractuies are lather painless As a rule, they 
knit quickly, more raiely slowly The amount of callus tliromi out vanes 
much The patients usually are markedly deformed These deformities 
are due for the most pait to the union of the fragments in bad positions, 
and yet some of the deformities develop during a stage when the bones are 
abnormally soft and pliable This applies especially to the pelvis The 
tibia IS often sabre-shaped, mde, and flattened laterally In one case there 
was progressive ankylosis of the joints 

Prognosis — Osteopsathyiosis can make a patient wretched for years, and 
yet m middle life the bones seem to become stronger, since the fractures are 
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less frequent In tliese cases the prognosis is one of function latlier than 
life, for this disease does not seem to influence the duiation of the latter, 
while the deformities resulting from union in faulty positions may be a 
great calamity to the patient 

Treatment — The only medication suggested which seems to hare 
been beneficial is phosphorus (Pouviei^) Of course, the treatment of the 
fracture is a suigical pioblem Great care should be taken to prevent de- 
formities, since when the condition has ceased this will spare the patient 
great inconvenience afterward 

O 


GENERAL HYPEROSTOSIS, HYPEROSTOSIS OF THE SKULL, 
LEONTIASIS OSSEA (VIRCHOW) 

In these conditions the distribution of h3'perostosis is in nearly all cases 
fairly general In those cases termed “general hyperostosis” the skull is 
usually more affected than is the rest of the skeleton, and in the cases 
termed “hypeiostosis of the skull” the condition is general, but orei the 
rest of the skeleton of a grade so mild that it is easily overlooked 

This condition has been an interesting subject of study’^ since Malpighi 
reported the first case on record But foi a long time the general picture of 
the condition was erroneously drawn because it was made from the study ot 
skulls preserved m museums and without examination of the other bones 
of the skeleton It is only recently that clinical reports of these cases haie 
been published Many undoubtedly have been diagnosed as acromegaly 

The tendency to-day, and especially among American v riters, is to con- 
sider that this condition and Paget’s disease are modifications of the same 
condition 

General Hyperostosis of the Skull, Leontiasis Ossea (Virchow), 
Cephalomegaha, Megalocephalia — ^These names ha\e been given to 
a rare condition chaiacteiized especially by^ diftuse hypertiophy' of tlie 
bones of the skull All the bones of the face and cianium .11 e affected, 
but in varynng degree The hy'pertrophy is diffuse, yet the surface of 
the bones is rough There are no large exostoses The an sinuses of 
the bones of the face practically all disappear and the 01 bits aie much 
encroached upon The result is a huge skull weighing even 4000 giams, 
and much distorted The sutmes disappear, the foramina, especially those 
foi nerves, are narrowed, these and the gloo^es for the vessels are some 
of them ividened, some narrowed, causing stenosis of the vessels, and some 
are obliterated, necessitating considerable change m the circulation In 
some cases the thickened bones are as hard as ivory, in others the can- 
cellous tissue IS retained 

The present interesting question is the relation of this condition to osteitis 
deformans Paget considered the two diseases distinct Steinbeio-^ 
admitted that there vere border-line cases which might be eitliei Since 
Sternberg s report the opinion has gained ground that hy'pei ostosis cianii 
is not a disease entityy but a condition common to perhaps several diseases 
The early descriptions of these skulls were in part based on the study of 
museum specimens No other bones of the skeleton were available for 
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examination, or the lesions of other bones were so slight that sufficient atten- 
tion was not paid to them But the similarity of the lesions of the skull 
itself were so like those of osteitis deformans, vaiying only in degree, that 
theie has always been difficulty in differentiating them Sternberg drew 
the clinical picture from a study of twelve leported cases, and yet of these 
one (Hale White’ s’^) turned out later to be a case of syringomyeha with only 
an apparent hypeiostosis cranii, at least one other (Ede’s case^) turned 
out later to be Paget’s disease, and the same may be ti ue of other cases had 
they been followed longer Another was later shown to be lues (Putnam) 
Piince® said m conclusion “We have no sure ground for diffeientiating 
hyperostosis cranii fiom osteitis deformans Both are probably trophic 
disturbances, perhaps allied, and possibly only different manifestations of 
one and the same disease ” Of course, the differences cannot be overlooked 
The cases desciibed as hyperostosis cranii have, for the most part, developed 
at an eailier age than the majoiity of cases of Paget’s disease The lesions 
on the skull aie much more marked, and the symptoms from them much 
more pronounced than in typical Paget’s disease But these differences 
are by no means sufficient to difteientiate the conditions They are symp- 
toms which one would expect who considers the anatomical findings We 
have only to assume a difference in the localization of the process common 
to Paget’s disease and this condition 

Clinical Course and Symptoms — Of the 21 cases collected by Prince, 
only 10 began after thiity years of age, and of these only 4 aftei forty years 
The disease begins insidiously, the first symptoms often in late childhood or 
puberty There is a geneial increase in the volume of the skull and a marked 
bulging of the foiehead The result is a huge, misshapen head Soon, 
and often befoie the increase in the size of the skull is noted, begin headache, 
sometimes continuous, sometimes paioxysmal, and the symptoms from 
compiession of the nerves in the foramina, neuralgia, blindness, deafness, 
bilateral facial paralysis, and disturbances in chevang, swallowing, and 
breathing, with paralyses The circulation of the head changes consider- 
ably, owing to the stenosis or obliteration of the vessels m the foramina 
Some subcutaneous veins may be veiy much distended Stenosis of the 
canalis caroticus may cause a loud roaring in the ears, diminished by 
pressure on the caiotid artery (Putnam) Exophthalmos is often present 
Insomnia and mental apathy develop later, mental distuibances are common, 
epileptiform convulsions and finally paralysis of the extremities “com- 
plete the sad picture ” Death follows from inanition or paralysis of the 
muscles involved m mastication and swallowing, or, as often happens m 
cases of chronic intracerebral compression, it may come suddenly vnth convul- 
sions The duration of the disease is given as from twenty to thirty years 
Nodular Hyperostosis of the Skull— This form of leontiasis ossea 
differs from the preceding or diffuse form m that the hyperostoses are 
definite tumors on a fairly noimal bone These tumors may be flat or 
mound-like, and aie of various sizes and shapes, but are seldom prominent 
and warty The undei lying bone is not perfectly noimal, but is the seat of 
a diffuse hypertrophy of varjnng degree The results are hideous deform- 
ities The most common situation for these tumors is the cranium 

' Bnt Med Tour , 1S96, p 1377 2 Amer Tour of the Med Sei , 1896 

^ Transactions of the Association of American Physicians, 1902, xvn, 382 
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Situated here they may grow inward, exerting pressure on the brain In 
some cases the tumors at first are limited to the lower ]aw, but later 
develop on other bones as well One form, in which the tumors are for a 
long time at least limited to the 3aw bones and are symmetrically placed, 
has been described as an independent disease under the name “hyperos- 
tosis maxillarum ” 

So often IS this condition combined with giant growth that Sternberg 
suspects some relation between these two conditions A somewhat similar 
although much less marked development of hyperostosis is seen m idiots 
and the insane 

Pathology — ^Pathologically these hyperostoses cannot be sharply differen- 
tiated from exostoses and osteomas They cannot always be differentiated 
from sarcomas, even on microscopic examination Gummas must be 
excluded 

Symptoms — The tumors develop slowly and cause symptoms which 
depend on the organ pressed against The most important group of symp- 
toms are those resulting from pressuie on the biam, on the eyeball, on the 
respiratory passages, etc 

Prognosis — The prognosis depends on the situation of the tumors 
When their pressure does not mterfeie with the function of any important 
organ the disease may not appieciably influence life The deformities may 
he hideous, and while the effects of piessure from such slowly growing 
tumors may be much less marked than from the more rapidly growing 
ones, yet these patients may suffer severely 

Treatment — The treatment must be local, since the cause of the con- 
dition is not yet known It is always well to tiy antiluetic treatment m 
the hope that this may benefit the patient, but this failing thfe surgical 
removal of those tumors whose presence is a menace to life or a detriment 
to important functions is indicated 

Daneoff^ thinks that in addition to the above forms there is another group 
of the systematic osteopathies which he describes as dcjoimmg liypci osiosis 
This affects symmetrically the inferior epiphyses of the bones of the legs 
and forearms and the bones of the feet and hands The result is 
elephantiasis-hke extremities The osseous hypertrophy develops slovly, 
and is preceded by a period of functional trouble It seems a trophic 
disturbance 


MICROCEPHALUS 

The most important features of microcephalus, or abnormal smallness of 
the head, and hence of the brain, are letardation in the development of the 
cerebral coitex and mental reduction Slight degiees of microcephalia 
are much commoner than macrocephalia or hydrocephalus, but marked 
grades of microcephalia are very rare 

The cases of microcephalus may be divided into two groups— those the 
result of antenatal disease and those due to developmental deficiency The 
latter, the idiopathic cases, not due, so far as we can see, to antenatal 
disease, are ascribed to inhibition” of growth of the brain due to pathological 
feebleness of the embryonic tissue fiom which the cerebral hemisphere 

' Thesis, Pans, 1900 
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will develop This is the “atavistic” group, oi the “primary” group of 
Giacomini While these cases may be relatively numerous, as yet but one 
case has been carefully studied pathologically and every trace of antenatal 
disease excluded (Hilty^) This case was that of a woman, aged forty-nine 
years, whose biain weighed but 370 grams The convolutions were abnormal 
in their arrangement The woman had also a parenchymatous goitre He 
states that this woman’s mentality was much better than one would expect 

If we accept the cases lepoited as primary as correctly diagnosed, the 
follomng IS the picture The size of the cranium may be that of a newborn 
child, the smallest head on record being twelve inches m circumference 
This patient was a child, twelve years old (Shuttleworth) The cranium, 
although small, is often well-shaped The face is always relatively and 
sometimes absolutely large The brain is small, mth primitive arrangements 
of the convolutions The sutures of the skull are normal The brain does 
not grow, and hence the skull also does not There are no indications of 
intracranial pressuie, and no signs of biam lesions, such as motor dis- 
tuibances, convulsions, etc The reflexes are usually normal Cooidmation 
of all the voluntary movements is peifect and the movements sometimes re- 
markably quick, being desciibed as ape-hke (Jones^) The intellectual 
development vanes much Wallcmg is delayed (e g , to the fourth year) 
Some of these patients never try to talk, and yet they may be able to 
recognize then friends 

In the second group the microcephalia is due to antenatal intracranial 
disease What these diseases aie has led to considerable dispute They 
seem to belong, m part, to those producing hydrocephalus, m part, to those 
producing porencephalus The head is small and very narrow laterally, 
hence reresembhng a tent, the forehead rs very narrow, pointed above, and 
receding The sutures seem piematurely united In these cases motor 
disturbances, spastic paraplegia, and anjesthesias occur, and the reflexes 
are usually exaggerated 

Among these cases there may be a few m which the premature union of 
the sutures is primary and the biam cannot grow, since the cranium cannot 
expand It is for these cases that operation has been performed, with 
very doubtful results 


FACIAL HEMIATROPHY 

Synonyms — Neurotic progressive facial atrophy Hemiatrophia faciei 
progressiva (Parry, 1825) 

In this disease there is a slow, progressive wasting, first of the skin (some 
say of the fat), then of the subcutaneous tissue, later of the bones, and last 
and least of the facial muscles Only one side of the face is affected, seldom 
both Not over 200 cases are on record (Eulenburg^) Women are much 
more affected than men The left side is more often affected than is the 
right It IS a disease which begins in the majority of cases during child- 
hood and youth, and there is good evidence that the condition often has 
a congenital anlage As immediate causes have been mentioned exposure 

’ Arb am d Hinnanat Inst %n Zurich, 1906, ii, 205 
^ British foul nal of Children’s Diseases, 1905, ii, 214 
^ Eulenhurg’s Real Encydopadie, 1908, \, 750 
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to cold, insignificant traumas, and acute infectious diseases Believed 
formerly by some to be due to disease of the local tissues, it is now granted 
by most to be due to disease of the trigeminus of the affected side In the 
only well-reported autopsy the terminal stage of an interstitial neuiitis from 
origin to peripheiy of all branches of the fifth nerve, especially the superior 
maxillary branch, was found The cervical sympathetic nerves also are 
sometimes affected, and in one case a similar lesion of the left radial nerve 
was found, with atiophy of the muscles and skin which it supplies 

The course is slow and progressive until the atrophy reaches a certain 
crade, and then the condition may for a long time remain unchanged 
The onset of the atrophy, usually insidious and without any symptoms, 
IS sometimes for a long time preceded by sensory and motoi symptoms in 
the region of the fifth nerve of the side later affected, neuralgic pains, hyper- 
testhesias, paisesthesias, spasm of the masseter muscle, and epileptiform 
convulsions are reported Spontaneous improvement may occur during 
the course of the disease 

Symptoms. — ^The first symptoms may be one or several latei coalescing 
patches of leukoderma with thinning of the skin at these points But in 
most cases the lesion begins diffusely The aiea of these patches increases, 
the subcutaneous fat gradually disappears, and soon the skin seems attached 
directly to the bone The bones, especially the superioi maxillary, are 
early affected, and the muscles last and least The hair of the scalp, the 
eyebrows, eyelashes, and the beaid over the affected area may fall out, or 
turn white — diffusely or in patches The activity of sebaceous glands 
ceases, that of the sweat glands may continue almost normally The skin ' 
becomes rough and hard, and resembles somewhat sclcioderina The patient 
complains of twitching of the skin, of a diawn feeling The sensations of 
the skin are little affected, the skin reflexes remain normal, although the 
vasodilator reflex on that side may be lost The eyeball sinks because of 
the loss of orbital fat The muscles of mastication become weak eaily, 
but the facial muscles are little involved The half of the tongue and soft 
palate corresponding to the facial involvement are not always but sometimes 
markedly atrophied The bones of the face waste, and so their noimal emi- 
nences become less prominent The alveolar process especially suffers and 
the teeth drop out The features are gradually draivn to the affected side 
The result is that the affected side of the face becomes much smaller than 
the other, and the two sides seem like the faces of different persons The 
lesion stops abruptly at the mid-lme 

Diagnosis — In the diagnosis one must exclude scleroderma, the atrophy 
follomng nuclear lesions and paralysis of the cervical sympathetic nerve, 
tliat follomng antenor poliomyelitis, and the facial atiophy seen in hemi- 
plegia of infants and adults The face is as'^mmetiical m congenital wry- 
necks The normal side looks ati opined in a case of acquiied facial hemi- 
lijmertrophy 

Prognosis — This condition does not seem to influence appreciably the 
general health When once it begins there is nothing which seems to stay 
its course, and the periods of improvement which do occur cannot be 
attobuted, so far as we can now say, to any therapeutic measure 

Treatment —There is no treatment which affects the course of the 
disease The appearance of several patients has, however, been much 
improved by paiaffin injections 
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MEDICAL ASPECTS OF LIFE INSUEANCE. 

CHARLES LYMAN GREENE, M D 

Life insurance is intrinsically a pliilanthiopic enterprise rather than a 
business undertaking, inasmuch as it seeks to partially indemnify the depen- 
dents of an insurer for the pecuniary loss incident to his death, and, m spite 
of the complicated machinery which has been brought into play by modern 
life insurance companies, the underlying principles are of the simplest 
description This very simplicity has led to life insurance based upon 
unsound methods, and has also been unnecessarily obscured by the issuance 
of a vast number of complicated policy foims In most instances these 
forms are intended to catch the fancy or meet the convenience of the insurer, 
or to combine with pure insurance the endowment featuie 

Assessment znsuiance represents the simplest form, but, m spite of many 
modifications, has pioved m most instances to possess a dangerous lack of 
certainty and permanence 

The so-called level premium iJistiiancc, also known as “old line,” is abso- 
lutely safe and peimanent, piovided the management be honest and the 
inspection by State or National authority searching and efficient It pro- 
vides for an arbitrary annual payment per thousand of insurance, the pay- 
ment being so adjusted as to be greatly m excess of the expected loss during 
the earlier years From this excess a fund is created (reserve) which will 
take care of the increasing cost of the later years of insurance Reserve is 
actually unexpended net piemium, and a company so organized should be 
able to cease taking new business at any time and yet pay every obligation 
as it falls due The following simple example may suffice to explain the 
principles involved ^ Assuming (1) That a certain number of individuals 
desire to make provision for their families m event of their death (2) That 
each IS willing to pay annually such a sum as will at once create and after- 
ward maintain a fund sufficient for this purpose (3) That foi purposes of 
convenience a company is oiganized to receive the individual subscriptions 
and to make the required payments to the families of deceased members 
It follows then — 

(a) That the company becomes “the insuier” 

(b) That the subscnbcis are “the inswed” 

(c) That the family lepiesents “the bencficiaty ” 

(d) That the individual subsciiption lepiesenti “the premium ” 

(e) That the contact which guaiantecs the payment of a fixed sum to the 
beneficial y lepresents “the policy ” 

(/) That the sum to be paid the beneficial les lepiesents “the amount 
insured ” 

' The Medical Examination for Life Insurance (Greene ) 

( 733 ) 
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In Older to fix the premium it is necessaiy to determine (1) The amount 
to be paid to the beneficiary (2) The additional amount necessary to 
provide for the expense of maintenance and operation of the company 
This constitutes the “loading for expense” (3) The amount necessaiy to 
be carried on hand from year to yeai to meet death losses as they occui, or 
to be put aside and invested to meet the me-s itably greater loss of the later 
years of insurance This constitutes “the reserie” 

The following example is based upon one contained in Willard’s The 
A, B, C, of Life insumnee It is assumed that 1000 men wish to insinc, 
that eachisfoity yeais of age, is insured foi $1100, and remains insuied until 
death Mortality tables show the numbei likely to die in each yeai, but to 
simplify matters it may be assumed that ten yeais is the maximum life and 
100 deaths per year the expected loss, both purely fictitious suppositions 
The company’s total obligation is lepiesented by the amount guaranteed 
each member at death multiplied by the numbei insured (1000X81100= 
SI, 100, 000) This obligation will fall due m an oideily mannei, and the 
company has appaiently ten years in wdiich to collect the sum, but as 100 
members died each year the actual payments made by the insuied to the 
company v ill be not 10,000, but only 5500 Each equitable and necessary 
payment therefore represents the quotient obtained by dividing the amount 
insured — viz , $1,100,000 — by the total number of payments to be antieipated, 
and it IS found that $1,100,000 divided by 5500 equals $200 This sum is 
the piemium oi annual payment to be required of eacli member to pay 
death losses The company would collect, therefoie, the fiist yeai fiom 
each membei $200 ($200X1000 oi $200,000) piemium, and pay out to the 
beneficiaiies of 100 deceased membeis $110,000 (lOOX-SllOO), leaving a 
balance of $90,000 to be put aside foi reserve The second year’s income 
fiom the 900 suivivois would be $180,000 and deducting, $110,000 in death 
losses would lea's e for that year $70,000, vlnch with that of the first year 
would give a total excess collection equal to $160,000, but at the beginning 
of the sixth year it would receive but $100,000 m piemiums with which 
to pay $110,000 of death losses, and from this time on the accumulated 
reserve of the first five years would be required to meet the deficit created 
by the shrinking premium leceipts of the later years As equality of age 
and of the amount insured is here assumed, it is evident that at the end of 
the tenth year the company could exactly discharge its obligations 

The “insumnee cost” of any year is the sum obtained by dividing the death 
losses of that year by the numbei of men living at the beginning of the yeai , 
for example, the losses of the first year $110,000, divided by 1000, gives $110 
per man as the actual cost for the first year In the sLxth year losses aie the 
same, $110,000, the number of men paying only 500 ($110,000 dnided by 
500 equals $220), and it is evident that the actual cost pei man has doubled 
In every group the cost steadily increases fiom yeai to year by reason of the 
agmg of the Ines at risk, and the accumulated balance of the fiist yeais of 
low cost forms “the reserve,” which is relied upon to secuie the payment of 
the losses of the later years of excessive cost In actual insurance the prob- 
lem IS more complicated, although the principle remains the same Thus 
(a) The piemium must he loaded to covei cost of opeiaiion (h) The pohett 
holders imll he of vanying ages (c) The leseive will he accumulatinq and 
eompoundmg interest (d) The yeaihj inciease in new membeis will materi- 
ally modify the proportionate gioss death loss, although in the whole qioup it 
does not actually apet oi modify the moi tahty i ate for each age. 
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It IS evident that although a thousand different forms of policies be pre- 
sented, the basis for each and eveiy one must be the same, and that the cost 
of insurance must depend upon (a) the ratio of death losses to the tabular 
rate assumed, (h) the interest eai ned upon invested funds, and (c) the actual 
cost of ofciation If these points weie borne in mind by men seeking insur- 
ance they would be saved much misappiehension and disappointment The 
best check upon any company is found in its dividend returns to policy 
holders, and m the case of the annual dividend policies the insurer is never 
m Ignorance concerning this point, Avhereas, under the system of deferring 
dividends for periods of years he has little or no check upon the company’s 
management until the final returns are made 

“Limited payment” policies aie simple life poheies caiiying a premium so 
increased as to permit all payments to be made within a specified term of 
years, ten, twenty, or thirty years, as the case may be, and thus suit the con- 
venience of many who wish such obligations to cease after a certain period 
“Limited teim” policies msuie the individual for a specified term of years, 
and usually provide for an extension at the end of the term if desired, pro- 
viding the msurei pays an increased premium correspondmg to his then 
attained age As the original premium is i datively small, they often serve a 
useful purpose and probably represent the least profitable form of policies 
that a company issues 

Policies may also be either “participating,” i c , entitlmg the insurer to 
dividend returns, oi “non-paihcipating,” in which case no dividends are 
paid The “endowment” policy is issued under vaiious forms and coiermg 
various periods It provides not only for the payment of a stated sum in 
event of death, but of the same amount if the msurer shall be alive at the end 
of the insurance term, thus introducing a savings bank feature and leading 
to a decided element of self-selection, inasmuch as the man who is willing 
to pay the large premium lequired is, m a sense, betting upon his own good 
health and constitutional vigor That this is true is shown by the records 
of all insurance companies, which show a relatively low rate of mortality 
among this class of insurance 

Policies may furthermore provide that at death a certain sum considerably 
less than the face of the policy shall be paid m cash, or, at the option of the 
beneficiary, a larger stated sum shall be paid m annual instalments for a 
term of years or as an annuity With these various forms of msurance as 
a basis, it will be readily seen that an endless number of combinations may 
be devised, which, offered under attractive headings, make the work of the 
solicitor lighter In none of these are the essential features m any way 
changed unless the “tontine” featuie is introduced This latter is a survival 
of the ancient gamblmg spirit upon which modern life insurance has actually 
been founded, but fiom the uncertainty and injustice of which it has almost 
wholly escaped 

ImportcLUce of Medicstl Selection — By means of the various well- 
known tables representing the expectation of life an actuary can forecast 
the number of deaths that will occur m a group of insured In es durmg any 
year of msurance, pi ovided that these lives have been pi operly selected from 
a medical standpoint The importance of medical selection was not fully 
recognized until the latter half of the nineteenth century, although credit 
IS to be given to the Equitable of London (1762), which represented the 
best msurance selection up to the organization of American Life Insurance 
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Companies From selection by a lay board of directors ivitliout pliysical 
examination, the requirements steadily advanced, chief medical ofhceis 
"were appointed, and applicants admitted only upon the lecommendation of 
medical men. In 1867 the Mutual Life Insurance Company of New York 
established a system of medical leferees, who nominated examiners foi their 
respective localities 

This was a great step m advance, and for many yeais increased care Avas 
observed m selection of iisks, but of late a custom has become quite geneial 
m the United States which tends to vitiate the selection and unduly favor 
the solicitor, the ultimate decision in doubtful cases being thronn into the 
hands of a committee, made up in pait of laymen, who occasionally liaA^e 
a decisive majority Its effects vaiy greatly in diffcient companies, but m 
general it is a step m the ivrong direction and adveisely affects the selection 

Efficiency of Medical Selection — ^Y^hile the piesent system has proved 
of the utmost value, it is far from perfect, as is shown by the early deaths from 
tuberculosis, heart disease, etc , occurring m the expeiience of every com- 
pany For its defects the examining physician must be held chiefly account- 
able, inasmuch as his representation of the case forms the basis of the home 
office’s acceptance or rejection so far as physical condition is concerned 
In a lesser degree it is due to the constant piessuie exercised by the purely 
business end of the home office and by the deficient medical report blanks 
The author had occasion to point out several yeais ago that few companies 
inquired as to the condition of the pupils and knee-jerks, and, what is still 
more extraordinary, failed to demand that the tempeiatuie be taken A 
majority of the blanks recently reviewed still omit these impoitant matters 
Indeed, there are a few companies which do not demand a uiinaiy examina- 
tion unless the amount of insuiance sought is aboie a ceitam fixed sum oi 
the applicant beyond a ceitam age 

The chief effect of medical selection falls upon the first fire yeais of in- 
surance, but it acts throughout the whole tei m 
The Organization of a Medical Department. — The medical depart- 
ment at the home office of a company should consist of a medical director 
and such assistants or associates as aie required according to the amount 
of business In the larger companies these medical men are usually taken 
entirely out of practice and give their ivliole time to the work of the insuiance 
office It IS doubtful whether the senuce rendered is as good as ivould be 
the case if they ivere to retain a certain amount of office piactice, oi at least 
a hospital service, but the arrangement best suits the executive requirements, 
and will probably be a permanent one 

As medical reports leach the office from the medical examiners they are 
entered upon a register, and to ascertain if the man has ever had an applica- 
tion modified or rejected by another company, a careful check is made of the 
interchanged rejection records, which are contained m a card index, adiices 
for vhich are furnished at stated inten^als by a central bureau to which the 
leading companies report The blank is then carefully reviewed in order 
that clerical errors may be detected, and is then tinned over to the medical 
department, where straightfora^ard cases are lapidly passed upon by the 
assistants, nho set aside doubtful reports for further action at the hands of 
the medical director, or the committee if there be one The final action 
taken is then recorded in the register, whicli should also show the policj- 
number for policies issued, and the rejeetion number for rejections oi modi- 
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fications made As a matter of convenience, all modifications or rejected 
applications should have a separate record book or caid index 

The Examining Physician — The examining physician must be one of record 
at the home office, and a few companies very wisely demand that examina- 
tions be made by the senior examiner in any city or suburban district, and 
that in event of another being employed a full explanation of the agent’s 
action be submitted with the application This removes one of the most 
serious dangers m home office work, viz that insurance applicants will be 
taken to the most careless and slipshod of the medical appointees Inas- 
much as the rigid rule is seldom obseived, this constitutes one of the most 
seiious defects of medical selection, as the author well knows from personal 
observation 

Medical Inspectors —Medical inspectors should be had wherever possible, 
they should cover certain specified districts, keep m touch with the insured, 
be piepaied to investigate doubtful cases, and keep close tab upon the medical 
examiners, as a certain number of men are sure to degenerate during a term 
of yeais, and new men will be needed to fill then places The death claims 
should be referred to the medical department for careful review, and an 
analysis of such claims entered m a proper record book gives most valuable 
information m later years 

The Medical Director — The medical director is ordinarily a much tried 
man, having to fulfil the difficult function of protecting the company’s 
interest from the standpoint of safety without doing injustice to an applicant 
and with due regard to the rights of the solicitor and the examiner 

He is usually eminently fair and judicial in his decisions, being removed 
from all possibility of personal bias or sympathy, and thoioughly equipped 
from the medical and sometimes from the statistical point of view The 
question with him is not as to the effect of admitting an individual risk, but 
as to the wisdom of permitting the one doubtful risk to become one of a large 
group, which may fm nish a heavy mortality His attitude is broader to-day 
than it has ever been before, and founded upon a greater fund of accumulated 
statistical knowledge than was available a few years ago His medical 
judgment in itself must be keen, his powers of observation acute, and, indeed, 
he seems sometimes to be possessed of a sixth sense, which leads him to 
suspect undei a fair exterioi a dangei which proves real upon investigation 

The Medical Exammer — None but thoroughly qualified medical men 
should be peimitted to pass upon an applicant for life insurance, for it 
requires a thoioiigh training in diagnostic technique, excellent prognostic 
ability, a far-reaching knowledge of etiological factors, and an ability to 
prove a man healthy or diseased m the absence of a frank case history, 
and oftentimes m the face of deliberate misrepresentation An examiner 
should have the personal qualities of courage, incorruptibility, firmness, 
decision, shrewdness, and tact It is his function to prove or disprove the 
statement that the applicant before him is in good health, a problem exactly 
the reverse of that of the physician m practice Hence he must be wmll 
grounded in that much neglected branch of knowledge which deals with the 
signs of health as wmll as that relating to evidence of disease 

It seems to the water that insurance companies should expect of their 
applicants average good health, not “avciage health,” unless, as in the case of 
the English companies and a few" American companies, special latings are 
made to cover impaired lives It is too frequently assumed that “average 
VOL. VI — 47 
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health” represents the standard, for this might certainly be an extremely 
low one The xnnirance no) mol should mean the promise of a long life, 
and anything short of that be covered by special policy forms oi actual 
substandard ratings 

In any event, so far as the medical exammei is concerned it is his function 
to furnish the home office with all obtainable fach m relation to the given case, 
for his opinion as to the insurability of the case may or may not be of great 
value, this depending upon the extent of his knowledge of life msuiance 
problems. Most of the 'lejechoiis made m the insurance o^ce a)C, as a matter 
of fact, made by the medical director in the face of a favo) able ? eyo) t made bij 
the medical examine) —this is without the slightest leflectioii upon the honesty 
or capacity of the local physician, but because of a wider knowledge of the effect 
of a lepoited impaiimcnt upon the moitality of a laigc gioup of individual 
of the same type 

The cleiical woik connected with the filling out of the blank should be 
thoroughly and completely pei formed, ditto mails should npt be used, no 
blank space should remain unfilled, the icpoit shoidd he wiiiteii in ink and 
by the examine) himself, and if facts likely to affect the standmg of the iisk 
are brought out, the examiner should always consider carefully the advisa- 
bility of a notation fuither explaining their chaiactei, and giving such infoi- 
mation as he himself would like to have wcie he to icview the case at the home 
office He may rest assured that the medical director will take nothmg for 
granted, and will save much correspondence by primary notations 

All corrections must bear the exammei ’s initials, and the date of the paper 
should in every case be the actual date of the examination American 
companies demand that no physician shall examine a lelation or any person 
in whose acceptance he has a pecumaiy or unusual interest He cannot 
act as solicitor and examine), noi paiticipate in any agency commission 
Examinations must be made in pi mate, save that the mothei or a female 
friend may be present in the case of unmairied women A tempo) ary 
indisposition on the part of the applicant invariably postjiones the examina- 
tion, and all rejections made or unfavorable opinions given should be recoided 
by the examiner m a special book and reported to the home office In the case 
of long diives or special service he should make his aiiangements with the 
agent for extia compensation, otherwise fees aie paid by the home office m 
nearly every case 

In the case of American companies the medical blank is ordinarily for- 
warded to the home office by the sohcitoi , and this bad piactice is excused on 
the ground that the average examiner will gieatly delay the reports, and 
that clerical or other errors are so frequent as to need the scrutiny of the 
solicitor to prevent unnecessary coirespondence Whethei tins is true oi 
not, the examiner should m such cases omit fiom the blank matters of a 
delicate or confidential natuie, reporting them at once to the home office by 
mail Such communications aie held as stiictly confidential by all well- 
organized companies, indeed, agents are seldom mfoimed as to the cause of 
rejection, and, unfortunately, this is also the rule m regard to the examiner 
Its first application is a good one, but the examining physician would give 
better sen ice if he were fully advised m confidence as to the causes leading 
to the rejection of applicants examined by him 

Exammer’s Obbgation to the Agent — ^Prompt and expeditious examina- 
tions, a reasonable degree of accommodation, courtesy, and fair dealing are 
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indispensable Insurance applicants must, as a rule, be given preference 
over an ordinary patient in the consultmg room, and a physician is often 
obliged to make an examination outside of his office and perhaps at an 
inconvenient hour Every insurance solicitor knows the value of quick 
action in closing a contract, and the physician should assist him by a prompt 
response Beyond this the solicitor has a right to demand thorough and 
careful work and the makmg of a full, complete, and clencally accurate 
repoit, both m his own interest and in that of the applicant The examiner 
who IS constantly making omissions, forgetting his measuring tape, failing 
to explam matters that are susceptible of explanation, etc , is not fit for his 
work 

Examiner’s Duty to the Apphcant — ^The applicant is entitled to a thorough 
examination and a fair and complete presentation of all facts affectmg his 
insurability The safety of the company must ever be the first consideration, 
but the examiner should be careful to give the applicant the benefit of all 
favorable factors, and to avoid a hypercritical attitude and the use of 
ambiguous statements of any kind Once rejected, any apphcant will find 
great difficulty m securing msurance, even although the original refusal was 
due to the examiner’s error. Such mistakes are, however, rare, the company 
being the usual victim ot error and superficial work The personal friend, 
the piomment citizen, and the old patient must be treated in every respect 
as if they were total strangers, and m such cases the courage and tact of a 
physician is put to the crucial test 

The Application and the Medical Report — An apphcant must make 
a declaration regarding health, habits, and other matters affectmg his insur- 
ability, and this is supported by the medical report of the physician The 
declaration or application proper is signed by the apphcant and witnessed by 
the physician, and the formei should invaiiably be asked to read the clause 
inserted at the bottom of the application sheet, as it often contains matters 
of vital importance to Ins policy The medical report is, of course, signed 
by the physician himself 

Taking the average form as used by American companies, the questions 
will run about as follows 

1 Full Name and Address — This needs no special comment, save that an 
especially careful exammation should be made m the case of a non-resident 
The risk will certainly be thoroughly investigated by the company’s inspectors, 
as many a bad subject seeks a stranger for his exammer because his disa- 
bilities are too well known to his local medical men 

2 Place of Birth — This determines the race of the applicant, and it should 
be remembered that negroes are rarely insured, because of their tuberculous 
tendency and irregular habits of life The Mongolian is also seldom insured, 
because of difficulty of identification, the unhygienic life led, and the fre- 
quency of opium addiction In geneial, it may be said that the English 
should be examined with special refeience to the condition of the circulatory 
organs and kidneys, and the existence of, or inherited tendency to, gout, the 
Hebiews with special reference to diabetes and functional nervous troubles, 
and with the knowledge that they are exceptionally free from tuberculosis 
Furthermore, it has been shown that the Geimans are good risks when 
insured m early life, mdiffeient ones at higher ages The insurance of the 
Ii ish born applicants who ha^ c emigrated to America has proved unfavorable, 
but this IS probably not a matter of race, but related to other conditions. 
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3 Date of Birth — The age is impoitant m many ways li dciei mines the 
premium rate, bears a direct relation to probable disease incidence, and, 
furthermore, applicants under eighteen or over si\ty-five are usually refused 
under straight life plans The apparent age as i elating to the date of biitli 
given IS of immense importance Thcie are many who delibeiately understate 
their age, theie are “old young men” and “young old men,” the former 
being bad risks at ordinary rates, the latter exceptionally good ones Rapid 
aging is one of the surest signs of progiessive degeneration of the vascular 
structures, and should receive caieful consideiation The loss of weight, 
color, and vigor aie usually associated with haidened aiteries, and follo\\ed 
in a few years by definite evidence of organic disease Such men are espe- 
cially likely to seek life insurance, and too often obtain it 

Age in connection with family liistoiy is also impoitant, ceifain families 
tending to die of the middle age diseases, ceitam others of those of eaily life 
It also bears a relation to weight In gencial, companies ha\ e expeiicnced a 
heavy loss on young lives as compared with those of middle age, in spite of 
the many difficulties attending the selection of the lattei 

4 Residence — Certain companies still continue to diaw rigid geographical 
lines m the acceptance of risks, ceitain otheis, and notably the English 
companies, extend their boundai les to covei the larger pai t of the ci\ ih^ed 
world, but charge extia piemiums on account of residence in certain regions 
Under the more rigid restrictions of certain Araeiican companies a policy 
holder must secure a permit even to tiavel in notoiiously unhealthy localities 
Inquiry is often made as to changes of icsidcnce oi occupation on account of 
health, and the question is of importance as fiequently le^eallng a past 
tuberculosis or nervous breakdown In many localities arrested tubeicu- 
losis IS exceedingly frequent among the inhabitants, this being especially 
true of climates deemed favoiable to its cuie Indeed, m such localities the 
altitude may be such as to have so distended the lungs as to completely 
obscure the signs of extensive past tuberculous lesions One oi tivo com- 
panies ask whether there exists any association with consumptive individ- 
uals m actual residence oi business, or Avhether these conditions have ei er 
existed, and if so, when and for how long a period 

6 Occupation, Past and Present — ^This topic is too laige for adequate 
presentation in this brief article, but m geneial one must consider (a) 
Occupation as related to sanitaiy enviionment and exposme to heat and cold 
(b) Occupational poisoning (c) The moial hazard involved (d) Mental 
sham (e) Occupational neuroses m connection with occupation, age, 
habits, previous health, physique, and family history play a part (/) 
Liability to accident 

(a) Sanitaiy conditions The occupants of sweat shops, badly ventilated 
factories, and crowded, dark, and dirty rooms are bad risks Many occupa- 
tions involve the inhalation of dust, as in cotton or flax mills and in pottery 
works, and to these may be added the iisks of an excessively hot moist atmos- 
phere The hours of voik should also be considered Steel grinding 
under the old dry method Avas especially deadly, and still constitutes an 
excessive hazard, the v orkers being especially liable to pulmonary diseases 
Millers show the same tendency, as do bone and ivory ivorkers and employees 
of brush, hat, woollen, and fur manufacturers Stokei s, employees of sugar 
refineries and gas houses, certain giades of iron workeis, and bakers suffer 
from excessive heat and the sudden changes from an indoor to an outdoor 
temperature. 
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(b) At seme is conveyed by fumes or dust in milling, grinding, or smeltmg, 
and affects Avorkers in cheap wall papers, aniline dyes, toy coloring, shot 
making, lithography, artificial flowei making, the dyemg of woollen goods, 
and even taxidermists and the makers of playing cards Biowine and 
wdine workers are bad risks Aniline combines its own risk with that of 
aisenic and mtrobenzol Mercury affects the workers m mines and smelters 
and the users of acid nitiate and meremy m felting Lead, affects those 
handling it m smeltmg, refining, and rolling, also makers of type, shot, lead 
pipe, lead toys, lace, artificial floweis, cheap wall papers, flint, glass, brass 
instruments, files, litharge, red and white lead, plumbers, typesetters, painters, 
lacquer workers, bronzeis, glaziers, enamellers, glaziers of pots, pans, card- 
board, and brick, etc Phosphonts Occupational phosphorus poisoning is 
rare and largely limited to ivorkers handling parlor matches Copper, 
honze, and brass may cause poisoning m copper sheet scrapers, bell metal 
workers, pm makers, and those similarly occupied Chromium may cause 
poisons m photogiaphers, stainers of glass and porcelain, banknote printers, 
and dyers Chlorine is a respiratory irritant, and affects those employed 
in bleaching processes of vaiious kinds Carbon-bisulphide poisoning is 
chiefly observed m rubber workers or those using the substance m chemical 
processes Turpentine may cause disturbance m painters or others who 
inhale the fumes m unusual quantity 

(c) Moral Plazaid — ^The moral hazard and physical impairment of certain 
occupations are often blended The brothel keeper, prostitute, gambler 
and convict, the bartender and saloon keeper are declined insurance, although 
the hvo latter classes may be accepted imder increased lating in companies 
insuring impaired lives In the case of publicans, English companies add 
from 10 to 15 per cent as an extia, or somewhat less on endowment policies, 
but would probably do well to add still more The greatest care should be 
obseived m insuring wholesale liquor men, brewers, distillers, and hotel 
propiietois, and they should receive ordinary rating only when total ab- 
stainers and having a clean lecord Even persons handling bar supplies, 
mineral waters, and similar articles aie constantly exposed to temptation, 
and frequently become habitual drmkeis 

(d) Mental Sham — The utmost care should be observed in the examina- 
tion of those who have been exposed or are at the time liable to severe mental 
strain or violent or depressing emotions Executive officers of great pioper- 
ties, speculators, managers of great estates, those laboring under financial 
embarrassment, and such as Avoik excessively long hours and decline rational 
exercise and lelaxation aie oftentimes most dangerous risks 

(e) Occupational Neinoses — Few of the ailments coming under this 
heading have any importance m life insuiance rating Certain affections, 
paiticularly the occupational forms of laijngitis, such as clergyman’s sore 
tin oat or that of the auctioneer, huckster, military officer, or public speaker, 
should receive consideration m Mew of the fact that habitual hoarseness is 
ordinarily a bar to the issuance of an insurance policy, and an injustice may 
be done if the occupational factor is not considered m such cases 

(f) Risk from Accident^ — ^The following table will show the ratings 
adopted by some of the large American companies m this connection 

* In a few instances sanitation, moral hazard, etc , enter into the rating 
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Rules of Acceptance and Extra 

Not Accepted 
Acidmakers 
Actresses 
Aeronauts 
Aniline dj^e workers 
Arc-light trimmeis 
Asbestos workers 
Ash-pitmen 
Athletes, professional 
Barkeepers 

Baseball players, professional 
Battery men 
Beer bottlers 

Bicycle riders, professional 
Blasting, employees engaged in 
Bleachery workers 
Bookmakers, races 
Brewers 

Brewery employees 

Bridge builders, employed on large iron 
structure 
Button makers 
Caisson workers 

Carders, cotton and woollen mills 
Cartridge makers or loaders 
Cement mill employees 
Coalminers 

Commercial travellers selling liquois, 
cigars, bar supplies, mineral waters 
Cutlery grinders, finishers, or polishers 
Day laborers 
Deputy sheriffs 
Detectives 
Dippers in potteries 
Distillers 

Distillery employees 
Divers 

Electric light employees 
Explosives, makers and handlers of 
Filecutters, grinders or fimsheis 
Firemen, in large towns or cities 
Fireworks, makers and handlers of 
Fhntmill workers 

Glass factory emploj’’ees, except office 

Glass gatherers 

Glassbiowers 

Glasscutters, grinders and polishers 
Gram elevator emplovees 
Grinders of edged tools 
Grinders of lenses 
Horsetrainers and handlers 
Hotel proprietors Full particulars 
must be submitted to the home 
office 

Hotel proprietors tending bar 

Illiterates 

Indigo workers 

Jocke3's 

Lime workers 

Linemen, telegraph and telephone 
Liquor dealers 

Lumbermen, m woods or mills 


Rates per ?1000 of Insurance 

Not Accepted 

Marble- or granitecutters 
Matchmakers 

Mineis, except superintendents and 
office men 
Mirrormakers 
Mixers m potteries 
Oilers, cable roads 
Oil-wcll shooters 
Plaster-of-Paris w orkers 
Policemen 

Privates and non-commissioned offi- 
cers 

Quarrymen 
Railroad emplojees — 

Brakemen, freight or mixed 
Conduetors on freight or mixed 
Flagmen 
Sw itchmen 

Wrecking-tram employees 
Yard men 
Sailors 

Saloonkeepers 

Sawj'ers 

Scaa engers 

Scourers in potteries 

Sheriffs and deputies 

Smelters, emplojees 

Submarine workers 

Sw'eepeis m potteries 

Turkish-bath emploj ees 

Welldiggers 

Zinc work emploj'ces 

No Extra 

Railroad emploj’-ees — 

Conductors on passenger tram, 
despatchers 
AVaiters 


Extra 

Bakers’ emploj^ees, 10 or 15 paj^ment 
life, or 10, 15, or 20-j'ear endowment 
Bndgebuilders, emploj^ed on ordmarj'^ 
short iron or wood structuie, $10 00 
Celluloid workers, $10 00 
Commercial travellers, depend upon 
line of goods handled 
Domestics, $5 00 
Electrical engineers, $10 00 
Electrical railw'aj conductors and 
motormen, $5 00 
Emery grinders, $5 00 
Firemen in large cities — 

Chief, $5 00 
Assistant chief, $7 50 
Fishermen, professional, $10 00 
Ground layers m potteries, $5 00 
Hatters’ employees, $5 00 
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Extra 

Iron and steel workers, subject to ex- 
treme heat Full particulars must 
be submitted to home office Un- 
desirable at best 
Mining superintendents, $10 00 
Navigators, merchant marine — 
Bargemen, $10 00 
Boatmen, $10 00 
Firemen, $10 00 
Officers or engineers, $5 00 
Petty officers, $10 00 
Raftsmen, $10 00 
Painters (house), $5 00 
Railroad employees — 

Brakemen, passenger, $5 00 


Extra 

Railroad emploj^ees — 

Baggagemasters on tram, $10 00 
Engineer, passenger, freight, or 
mixed, $7 50 

Express messengers, $7 50 
Firemen, passenger, freight, or 
mixed, $10 00 
Postal clerk, $5 00 
Section foremen, $5 00 
Section hand, $10 00 
Yard supenntendents, general, 
$7 50 

Riggers, $5 00 
Roofers, $10 00 
Slate roofers, $10 00 


6 Affirmation of Good Health — “Are you now and usually in good 
health ? “ is a question generally asked of an applicant This is extremely 
important, and were it answered tiuthfully in all cases would go far to 
protect the company from bad risks, but, as a matter of fact, the average 
applicant for life insurance, however truthful he may be in other relations, 
is inclined to foiget or minimize any matters that might affect his eligibility 
foi insurance It would seem that the temptation to suppress vital facts m 
the interest of the family membeis, who are to benefit by insurance, is too 
great, and again and again men of the highest standing m the community 
will misrepresent their past and present health and be proved falsifiers by 
the report of confidential agents of the company 

7 Have You Been Successfully Vaccmated — Aside from the affirmation 
of Vaccination, the examiner is requested to satisfy himself as to the presence 
of the scars indicating efficient vaccination and the date of primary and sub- 
sequent vaccination scars American companies too largely disregard this 
requirement, which ought to be insisted upon, if for no other purpose than 
the promotion of public health 

The following conditions aie subject to diiect inquiry 

1 Abscesses — The acute or chionic nature, severity, duration and loca- 
tion of abscesses and then resulting scars should be carefully noted In the 
groin they are usually due to venereal disease or psoas abscess, about the 
rectum to fistula, on the legs to syphilis, tuberculosis, or varicosities, and 
m the cervical triangle, spine, and larger joints to tuberculosis 

2 Appendicitis — Direct inquiry under this head may yield nothing and 
the condition come to light under the patient’s diagnosis of “bowel trouble,” 
“constipation,” “inflammation of the bowels,” “colic,” “ mdigestion,” 
“stoppage of the bowels,” “peritonitis,” or “typhoid fever,” and oftentimes 
the examiner must make his own diagnosis from a review of the symptoms 
presented The disease is extiemely important to life insurance companies, 
Mu deaths fiom appendicitis and 7501 from peritonitis being reported as 
occurring m the United States m one j'ear It is probable that at least 
10,000 and more likely 15,000 die annually from this cause It chiefly 
affects the younger policy holders, and thus furnishes a disastrous form 
of mortality 

No examination will eliminate a future primary appendicitis, and the 
insuiance problem coiers the treatment of cases m which it has occurred 
The following classification represents a careful and thorough investigation 
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of the subject on the part of the writer ^ Treatment nuclei which lecoverj 
has taken place 

Group A Medical {!) Caiauhal (The only cases properly belonging 
to the medical group) (2) Suppwatwc Siippia ation with spontaneous 
niptwe into howel Geneml pentonitis (lecoveiy exbeniely laic) 

Group B Swgical (1) Complete icmoval of appendix without dmtnagc 
(2) Complete lemoval, with diainage of an abscess cavity (3) Diainage 
without lemoval of appendix (4) Removal of appendix in cases of spon- 
taneous lupture into bowel complicated by dense adhesions 

Postopeiative complications (1) Intestinal obstiuction (2) Persistent 
pam and tenderness (3) Vential heinia (4) The nephritis clue to anes- 
thetics (5) Fistula 

(1) Sex — It was foimerly supposed that four times as many men as 
women suffered from appendicitis, but the opinion is lapidly gaming giound 
that it is far more fiequent in the female than was foimeily supposed, many 
of the acute inflammations hitherto charged to the jiehic oigans piovmg to 
be primarily due to appendicitis 

(2) Occupation — Violent exeicise, paiticulaily when associated with cold 
and dampness, is often a factoi m pioducmg an attack of this disease, and 
this IS particulaily true of those who aie not accustomed to hard physical 
labor 

(3) Intestinal Tiact — Intestinal indigestion and constipation undoubtedly 
play an important part in the pioduction of the disease 

Statistics as to Relapse — It is extremely difficult to secuie acemate data 
upon this subject, as may be realized from the fact that the lepoits of seveial 
observeis give figures varying all the u ay fiom 10 to 50 pei cent of those cases 
in which the appendix has not been removed It is piobablc that between 
50 and 60 pei cent of second attacks occm bcfoic the expnaiion of six months, 
between 80 and 90 pei cent within one ycai, and piacticallij all within a 
penod of about two yeais, although instances have been repoited, and indeed 
observed by the writer, in which lelapse has occuiied after twehe oi fifteen 
years of immunity The suppurative cases m which drainage has been 
established without removing the appendix are believed by some observers 
to be safer as regards relapse than the unoperated catarihal cases 

Spontaneous Ruptme of an Abscess into the Bowel — It would seem that 
in many respects the natuial drainage established by luptuie into the bovel 
IS almost as efficient as that pioduced by the suigeon, but it should be remem- 
bered that if a second attack occuis, the opeiation is complicated by the 
adhesions Such cases are undoubtedly somewhat more likely to leciu than 
those treated primarily by operation 

Postopeiative Complications — Fistula — This is not unusual and is of 
little importance, because it is almost ceitam to appeal within a few days 
or weeks after the operation, and, indeed, usually disappeais spontaneously 
The piesence of a fistula should, of course, in any case be lepoited by the 
examiner, and would necessitate special rating 

Intestinal Obstiuction — ^This rare complication follows opeiation upon 
suppurative cases, and, like fistula, should make its appeal ance within a 
few weeks after the operation, rarely at any distant period 


* The Medical Examination for Life Insurance, 2d edition 
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Vcntial Tlc'ima — This complication is likely to make its appearance 
ivithm one yeai, and commonly follows cases m which prompt closure of 
the ound was not obtained In itself it is not a condition which materially 
affects the mortality rate In some instances no operation is necessary, and 
if one has to be performed, there is hardly any mortality connected with it 

Nephniis following Anesthesia — Some surgeons look upon this condi- 
tion as woithy of consideration, and believe that m rare instances the use of 
ether as an anesthetic is the starting point foi chrome nephritis Such 
instances are piobably so laie as to make them negligible, but m any event 
the examination of the mine would eliminate this iisk 

Conditions of Acceptance First of all, m every case m which appendicitis 
IS lepoited, a careful history of the attack, and the result of a thorough 
examination should be presented to the medical director He should report 
upon the followmg points ^ (1) Number of attacks (2) Dates of the attacks 

(3) Then seventy (4) The duiation of each (5) Whether or not suppu- 
lation was present (6) Whether operation was advised or performed, and 
if so, exactly what was accomplished (7) Condition of the xvound at the 
time of examination (S) The presence of an}' tenderness or muscle spasm 
upon the affected side (9) The geneial health of the patient, whether or not 
he has recovered his former weight and is attending actively to his business 
(10) Condition of the gastio-mtestmal tract, with special reference to pain, 
flatulence, constipation, oi diarihoea Persistent tenderness followmg a 
case m xvliich the appendix has not been removed seems to be a precursor 
of recurrent attacks 

As legal ds the actual acceptance of the case, it would seem that the follow- 
mg lules might leasonablybe laid down, the applicant being m good health 

(1) Cases of non-suppurative appendicitis m which the appendix has 
been lemoved and piimaiy union obtained should be acceptable from three 
to SIX months from the time of opeiation 

(2) Cases of simple appendicitis m which no operation has been performed 
should be acceptable after a period of immunity from all symptoms varying 
from two to five years 

(3) Suppurative cases m which diainage has been established without the 
removal of the appendix should be acceptable aftei two years of immunity 
fiom all symptoms 

(4) Cases of suppuratne appendicitis m which the appendix has been 
completely removed should be acceptable after one yeai 

(5) Cases of unopeiated suppurative appendicitis with spontaneous rup- 
tuie and bowel drainage should be acceptable after three years’ immunity 

(6) Cases m vhicli geneial peiitonitis has been present should be accept- 
able aftei one yeai if the appendix has been successfully removed and health 
lestoied, acceptable after five years’ immunity and complete restoration to 
health, if the lecoveiy has been the result of a simple drainage opeiation 
If tieated medically, it would probably be safe to demand a peiiod of post- 
ponement of not less than five years 

(7) Recuirent cases should haxe at least file years of complete immunity 
fiom symptoms 

In all cases these recommendations are based upon a faiorable report 

* 1 he examiner’s omissions in regard to these matters are a constant source of 
irritation and time-consuming correspondence on the part of the home office 
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from the medical examiner, and a substantial extra piemium would be 
necessary if fistula was present at the time of examination Occupation 
must materially modify acceptance m all cases where the appendix has not 
been removed, or where violent exeicise may bring an unusual strain upon 
the abdominal wall The writer believes that undei such lules as have 
been suggested these cases may be received and granted insurance upon any 
plan, with justice to themselves and safety to the company ^ 

3 Asthma — ^The mortality investigations of the Actuarial Society of Amer- 
ica have borne out the opinion long entertained by life insurance medical 
dnectors that asthma, even m carefully selected and favorable cases, would 
furnish a high mortality m middle age entrants Similar cases in young 
persons have proved much more favorable, inasmuch as cases have seldom 
been accepted by the American companies unless supposedly cured, and 
such are likely to remain well The opinion sometimes expressed that 
asthma does not greatly shorten life is proved wholly fallacious The history 
of asthmatic seizures calls for a careful report as to the dates of occurrence, 
severity, and supposed cause, and for an especially careful examination of the 
lungs and nasal passages for chronic bronchitis, emphysema, and tuberculosis, 
of the heart and bloodvessels for aneurism, arteriosclerosis, and valvular oi 
myocardial disease, and of the urine Tuberculous patients frequently 
speak of their trouble as an asthma, and the same is true of those having 
uncompensated heart lesions, chronic nephiitis, and aneurism hlost 
patients, even though reported cured, are rejected under straight life plans or 
granted policies for short terms The hay fevei asthma is, of course, rela- 
tively unimportant, so that if attacks are distinctly proved to be associated 
with this condition and to occur at no other time the risk is not materially 
increased 

4 Bladder Trouble — ^This general question covers cystitis, disease of the 
prostate, passage of calculi, and dysuria m general Any existing disability 
disqualifies for ordinary forms of life insurance Past ailments must be 
completely cured and remote 

5 Cohe — A most careful report is required as to the symptoms, dates, 
number of attacks, and probable cause of this condition, and the examiner 
should consider as possibilities renal and gallstone colic, appendicitis, stian- 
gulated hernia, lead poisoning, Dietl’s ciisis, pylorospasm, locomotor ataxia 
(abdominal crises), arteriosclerotic abdominal colic, Pott’s disease, abdomi- 
nal aneurism, spastic constipation, mucous colitis, gastiic and duodenal ulcer, 
and ordinary acute indigestion “Gastralgia” is hardly to be considered 
as a clinical entity at the present day 

6 Cough — ^The usual question is, “Are you now or have you ever 
been subject or predisposed to cough, habitual expectoration, difficulty of 
breathing, palpitation, or catarrhal disease’” Any chionic cough or even 
hoarseness will debai an applicant from insurance of the ordinary form, 
although the question of occupational hoaiseness is always to be considered 
In describing any past cough, its severity, fiequency, and duration should be 
carefully noted, as should the question of expectoration, coincident loss of 
weight, change of residence or occupation, dyspnoea, paroxysmal or upon 
exertion, and the result of any sputum examination if made By “catarrh” is 


' The frequencj with which a slight rise in temperature occurs in chronic appen- 
dicitis emphasizes the importance of a temperature record as a routine measure 
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meant any seveie oi persistent nasal catairli leading to health impairment, 
the ordmaiy forms being negligible “Palpitation of the heart,” so often 
included in this question, if occuiring m young people without evidence 
of cardiac lesion and only occasionally, is unimportant, if habitual, and 
especially if occurring in oldei j^ersons, it is a bar to insurance on ordinary 
plans 

7 “Debihty” and “Nervous Eidiaustion ” — Inquiry under this head fre- 
quently develops an important history of pievious or existing health impaii- 
ment, and careful inquiry should be made as to its duiation, effect upon the 
weight, association with fever, the treatment pursued and foi how long a 
period, and in what institution if any it was carried out It may be a tri\ lal 
or temporary indisposition, cover an actual physical or nervous breakdown, 
or even represent past insanity, alcoholism, or drug habit 

The writer’s personal experience would indicate that lelatively few cases 
of pure neurasthenia occur, nearly all coming under his observation being 
associated with recognizable ailments often serious, although usually curable 
Among the unrecognized factors m cases which had been previously pro- 
nounced “neui asthenia” he has found gastroptosis, gastric and duodenal 
ulcer, chronic severe aniemias, incipient chronic nephritis, valvular heart 
disease, chronic myocarditis, and early pulmonary tuberculosis The neuras- 
thenic patients doubtless invite a hasty and superficial diagnosis which is often 
seemingly confirmed by then response to the ordinary treatment, which 
includes the rest and improved nutrition so valuable m nearly all chronic 
organic ailments 

8 Delmum — This may remind the applicant of an attack of delirium 
tremens or merely serve to bring to light some seveie illness of the past 

9 Diabetes — A history of glycosuiia will almost invariably mean the 
rejection of the applicant under ordinary forms of life insurance It occa- 
sionally happens that an excessive amount of glucose may have been ingested 
before the examination, but unless this should have exceeded 100 giams 
the case is rendered no better, as that amount sliould be taken care of by 
the normal organs As it is almost impossible to distinguish dietetic or 
lipogenic diabetes fiom tiue diabetes m insurance applicants, because of the 
readiness with which deceptive disappearances of the sugar may be brought 
about by diet and drug administration, any trace of sugar must be held as 
calling for i ejection or special rating 

10 Diarrhoea and Dysentery — Ordinary trivial diarrhoeas, unless frequent, 
aie unimportant, but chronic diairhoeal or dysenteric attacks call for re- 
jection of the risk or insurance under special lates Not infrequently cancer 
oi tuberculosis is regarded and reported as dysentery by an applicant 

11 Dysuna — Aside from the pievious question covering bladder trouble, 
specific inquiry should be made as to whether there is any difficulty m passing 
water, and as to whether the applicant rises at night to pass it Diseases of 
the prostate gland, interstitial nephritis, chronic cj^stitis, and diabetes are the 
conditions usually associated The statement that it is a habit may be true, 
but such a habit is laie 

12 Dizzmess — Persistent or frequently recurring Aertigo should prevent 
insurance upon the ordinary plan during its continuance, and be regarded 
with special suspicion v hen occurring in elderly people It suggests ques- 
tions as to sexual, alcoholic, and tobacco excess, or the drug habit, and may 
be due to ^^eak heart, amemia, errors in refraction, arteriosclerosis, or, in its 
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lighter forms, to indigestion, neurasthenia, etc It is frequently associated 
with past apoplectic seizures, arteriosclerosis, e\tieme ainemia, Bright’s dis- 
ease, exhausting illness, and more rarely with M6nieie’s syndrome 

13 Dropsy — Any existing oedema, aside fiom so-called angioneurotic 
oedema, calls for rejection of the iisk or special lating, and suggests a careful 
examination and inquiiy relative to heart disease, Bright’s disease, severe 
amemia, sclerosis of the h\ er, i aricose veins, and m general, diseases associated 
with marked cardiac weakness or cuculatory obstruction If occurring in 
the past. It necessitates a most careful inquiry Occasionally, when denied, 
it may be suggested by the presence of strne upon the surface of the abdomen 
or oier the hips 

14 Drug Habit — The applicant is asked, “Do you now or have you e\er 
habitually used moiphme, chloral, oi cocaine^” Such a question is almost 
invariably answered in the negative, and many of the victims of the diug 
habit, and especially of the cocaine habit, aie unavaie of their addiction 
The examinei is therefore obliged to depend upon the physiognomy, 
manner, and such other indications as may be available Pinpoint or 
unequal pupils oi marked pupillaiy dilatation may prove suggestive In 
some instances the sallow, inelastic skin and coated tongue, nose nibbing, 
and emaciation maj' suggest morphinism, although often the face appears 
puffy and bloated In cocamism pupillary dilatation is likely to be marked, 
the mental condition is suggestnely unstable, the pulse weak, mitable, and 
often irregular, and theie may be daik rings about the eyes The discovery 
of hypodermic punctures, usually with mfiltiation areas, is of course pathog- 
nomonic, and most morphine useis employ the subcutaneous method 
Cocaine takeis, on the other hand, often acquiie the habit by the use of nasal 
douches and sprays, and may employ no other channels foi the ingestion 
of the diug Any habitu6 should be consideied umnsurable, and m the case 
of a past cured habit the time of probation should be long, and even then an 
extra premium rate is necessary 

15 Dyspepsia — ^Tiivial, mfiequent attacks of dyspepsia are not impoi- 
tant m insurance acceptance, but chronic disease impaiis the life and demands 
rejection under ordmaiy policy forms In any event, the most caieful 
examination is requisite to insurance even under extra rating The question 
of associated disease must always be consideied, among the conditions 
being heait disease. Blight’s disease, tuberculosis, and piimary gastiic 
lesions, such as dilatation, ulcei, and malignant disease Caieful inquiiy 
as to loss of weight, presence of pain, etc , should always be made 

16 Erysipelas — ^A remote single attack of erj'sipelas is unimportant, 
recurrent attacks should disqualify foi ordinary forms of insurance 

17 Famting, Loss of Consciousness — ^Under this head must be considered 
ursemia, epilepsy, minute apoplexies, hysteria, amemia, and heart disease, 
as well as ordinary and relatively trivial syncopal attacks Any history of 
recurrent seizures of this kind, unless fai m the past and entirely recovered 
from, impairs the life 

18 Fistulse or Open Sores — Any open sore of whatever nature disqualifies 
the applicant for ordinary insurance during the term of its continuance 
In the case of fistula-m-ano, if it be remote and entirely cured, and the 
applicant be physically sound and lacking a family history of tuberculosis, 
acceptance is justifiable, otherwise special rating or absolute lejeetion is 
required The lesion is frequently not lepoited oi discovered dm mg the 
examination, and may represent not only tuberculosis, but caicmoma, oi, 
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more rarely, prove to be merely an inflamed pile or an anal fissuie Chronic 
uleers of any description are the subject of special latmg, and must be 
individually passed upon 

19 Fits, Tremors, and Convulsive Seizures — The first term is used on 
account of its being leadily understood by any applicant, but he should 
also be inteiiogated concerning “convulsions,” “ciamps,” or “spasms,” 
and tremor itself is a matter for the examinei’s observation Persons who 
have had ehoiea are unmsurable unless it is remote and they are without 
cardiac lesion, although in the latter case in later years they may be rated 
much as othci similar lesions would be under special policy forms 

Efilcfiy should make its possessor uninsuiable, past cerebral hemorrhage 
calls always foi rejection oi in rare instances permits special rating Uraemic 
convulsions occurring during a i emote attack of acute Bright’s disease may 
be disiegarded, otherwise they indicate an unmsurable condition Ciamps 
m the calves of the legs are usually an indication of serious degenerative 
organic disease, such as that due to alcoholism, lead poisoning, diabetes, or 
Blight’s disease, but the attacks directly following severe overexertion are 
unimportant Tiemoi if inci eased by purposeful movement, as buttoning or 
unbuttoning a collar oi coat button, suggests disseminated sclerosis A fine 
rapid tremor is well known as a symptom of alcoholism oi exophthalmic 
goitre The tremor of paralysis agitans is associated with the mask-like 
countenance, and usually with general stiffness of movement This disease 
IS one of long duration, is not likely to be met with by the insurance examiner 
m its advanced form, and if seen eaily may permit the issuance of very short 
term endowment insurance oi special lating Hysterical tremor is associated 
with other signs of hysteria 

20 Glandular Swellmgs — Actual and existing glandular enlargement, 
unless merely residual and related to a past cured ailment, demands a pains- 
taking examination as to the primary cause, and usually means the rejection 
of the applicant The question of scars as indicating past glandular inflam- 
mation has been discussed undei abscess The examiner must ha^e m 
mind, as possible causes of glandular swelling, syphilis, tuberculosis, Hodg- 
kin’s disease, leukiemia, chancroid, gonorihcea, and simple adenitis Glandu- 
lar swelling may be present in the neighborhood of old ulcers or the seat of 
any suppurative process 

21 Gout — True gout markedly impairs the life, and its possessor is not 
insurable under ordinary policy^ foims English companies accept fa^ orable 
cases with fi\e y^ears addition usually under an endowment terminating in 
middle age, as the death rate is especially heavy between fifty -five and sixty- 
five On whole life the rating should be quadrupled Excessne v eight, 
the history oi presence of gly^cosuria, and occupation or habits suggesting 
the o^el consumption of alcohol, should demand rejection Many^ of these 
indi\ iduals seek insurance in middle age, and those accepted yield a high 
mortality after the first fiie years of insurance 

22 Headaches — ^The following causes of headache must be considered 
and im estigated if the condition is admitted by the applicant as frequent 
or persistent Aniemia, auto-mtoxication, nephritis, cerebral congestion, 
carious teeth, chrome mineral poisoning, chronic otitis, disease of the brain 
in general, brain tumor, dyspepsia, eyestrain, gout, nasal catarrh, ner\ous 
headache, "migraine,” neuralgia, s\philis, uterine or o\arian disease The 
question of seat of pain, character, se\eriti, and persistence, the presence 
of local tenderness, the hour at ■nhich it comes on, duration, frequencv of 
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recurrence, associated symptoms, and liei editary tendency should in every 
case be investigated 

23 Hsemoptysis — “Blood spitting,” if admitted, will in 90 pei cent of 
the cases prove to have been due to tuberculosis of the lungs Occasionally 
an overconscientious applicant will leport trivial hemorrhages, which are 
readily placed and eliminated The question covers luematemesis, so that 
not only pulmonary tuberculosis and aneurism or malignant disease of the 
throat, but cirrhosis of the liver, gastiic ulcer, and carcinoma are included 
Coincidently the term “othei hemorrhage” is usually intioduced, which 
may bring to light leukaemia, haemophilia, hemorrhage due to intestinal para- 
sites, or of the bladder oi kidneys Inquiiy should be made as to the date 
or dates, supposed location of the hemoirhage, amount of blood discharge, 
associated symptoms during the attack, and state of health previous and 
subsequent to it, as well as the circumstances supposedly inviting or causing 
it Not less than ten years’ immunity should be demanded folloii mg the 
severer hemorrhages and especially those of the pulmonaiy type, and no 
ordinary insurance policy can be issued even then unless the applicant be 
wholly sound, of unusual physique, favorably environed, and possessed of 
a clean family history The collective moitahty investigation has sho^\n 
an enormously increased death loss in young policy holdeis, and favoiable 
results only in entrants between the ages of fifty-seven and seventy Eaily 
ages and any history of alcoholism are especially unfavoiable 

24 In]unes and Surgical Operations — ^The line of investigation demanded 
IS self-evident, but it is always well to pursue the inquiiy with greatei care 
than would be necessaiy in the case of an ordinary patient Attempted 
suicide may stand revealed, as well as falls due to diunkenness oi epilepsy, 
brawls or actual shooting affrays, or an opeiation may have been under- 
taken for the relief of malignant or tuberculous disease 

25 Insamty — Any history of insanity should rendei an applicant unin- 
surable under ordinary policy forms, and such lives aie seldom accepted 
under any conditions 

26 Jaundice — ^No case of existing jaundice should be accepted, the 
history of an attack associated with gastro-mtestinal disturbance and a com- 
plete and ready recovery fiom it are of little importance m young persons, 
but demand a most careful investigation m those of middle age because of 
its frequent relation to gallstones oi chionic disease of the gastro-mtestinal 
tract 

27 Kidney Trouble — A history of acute nephiitis in youth, remote and 
entirely cured, as indicated by good health, and normal mine, is no bar to in- 
surance, and the same is tiue of pyelitis or the albuminuiia of acute infec- 
tious disease, furthermore, many applicants lepoit past disease of the kid- 
neys based only upon an excess of phosphates oi urates, leinforced oftentimes 
by a quack’s diagnosis 

28 Use of Liquor — ^The following questions are usually asked “Use 
of ardent spirits, extent, average quantity each day?” “Do you use aident 
spirits, wme, or malt liquors? If so, to what extent? Average quantity 
each day?” “Hav^e you ever taken any cure foi intemperance?” “Aie 
your habits at present, and have they always been sober and tempeiate?” 
“Have you ever used intoxicating liquors to excess?” “Have you ever 
been intoxicated?” 

Although searching, these are often insufficient, as insurance applicants 
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do not often admit intemperance, the use of general terms, such as “occasion- 
ally,” “now and then,” “take a social drink,” “often not for months, and 
even the terms “very rarely,” “have no habit,” are not dependable, and may 
conceal either habitual drinking or, as is often the case, intermittent drinking 
8ome land of an average must be stated, so many drinks each month or 
week, and nothing else is likely to prove satisfactory As to the actual 
extent of alcoholic indulgence permissible, it is extremely difficult to draw 
a line, and, as a matter of fact, a positive statement is impossible The 
man who drinks a glass of wine at dinner or who takes a little whisky and 
water on a full stomach may be an excellent iisk and may indulge to a con- 
siderable extent without harm, wheieas his associate who drinks raw liquor 
at irregular times may be a veiy bad risk Everjone knows m a general 
way the difference between moderation and excess, and it is only the truly 
moderate diinkei or total abstainei who should be granted life insurance 
The man who goes on sprees is more dangerous, as a rule, than the steady 
drinker, and one of the woist of risks is the man who never gets drunk yet 
consumes a large amount of alcohol daily The “sneak drinker” is occa- 
sionally detected, but, as a rule, his weakness is known only to members of his 
household or employees of hotels and Turkish bath establishments Special 
objection exists in the case of those drmkers m whose family history there is 
alcoholism oi one of the hereditaiy alternatives Such easily contract a 
habit and rarely succeed in breaking it 

In any case of past excessive indulgence, total abstmence extending over 
a peiiod of many years should be required, and Keeley cure graduates, even 
such as remain cured, yield a tremendous mortality Regardless of the age 
of entrants, the condition of the heart, kidneys, bloodvessels, and liver should 
be carefully determined when doubt arises, and tremor, peculiarity m manner, 
or the well-known stigmas of alcoholism may prove important 

29 Lumbago — Simple myalgia is unimpoi tant, but one must have in 
mind the loin weaiiness of Bright’s disease, pyelitis, mucous colitis, sciatica, 
spinal caries, locomotor ataxia, gallstone and renal colic, and even spastic 
constipation Persistent backache is incompatible with a sound state of 
health 

30 Nasal Polypi — These prevent insurance duiing their continuance or 
within a year after renewal, and an examination of the nasal cavity is de- 
manded 

31 Neurasthema — Any existing neurasthenia should render the applicant 
umnsurable during its continuance, and even at least two years after its cure 
a special inquiiy should be made as to manifestation, duration, causes, and 
existing environment at the time of application The term may co\er 
insanity, alcoholism, and serious chronic diseases, thus necessitating special 
inquiiy as to the institution oi hospital m which treatment was apjihed, 
and invariablj a note of inquiry to the attending ph\sician 

32 Palpitation — Existing palpitation disqualifies, but, generally speaking, 
occasional attacks are ummpoitant in young indniduals and sinister in 
older ones 

33 Paralysis — Infantile paralysis need not disqualify in the adult appli- 
cant, and the same may be said of facial paralysis, remote, completely cured, 
and affecting only the nen e trunk In the former case the deformity may 
so imjiair locomotion as to increase the liability to accident, and in the latter 
form a history of loss of consciousness, lomiting, attendant hemiplegia, 
ocular paralysis, etc, would disqualify the applicant. Reference to the 
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attending medical man is always impoitant Various foims of neuritis 
leading to tempoiary paialysis do not affect the iisk Aside fiom these 
forms, cases of paralysis aie entirely outside the oidmaiy foim of insuiance 

34 Pensions — An applicant dialling a disability pension should not be 
an insurable iisk save m exceptional instances, but the laxity of the pension 
laws of the United States has been such as to leveal frequent instances in 
which an applicant represents himself to the insuiance company as being 
m perfect health, and to the Government as a physical wieck In such 
instances rejection is ceitamly justifiable 

35 Physical Defects and Deformities — Amputahoii impairs the risk if 
locomotion is so seriously interfered with as to introduce a maiked liability 
to aceident and mjuiy The writer is not in aecoid with the general belief 
of life insuiance medical officeis that amputations, even although high up, 
should be held to impair the life, believing that tins opinion originated in 
the days of unclean surgery •with its attendant prolonged supjiuiation, 
secondary infection, and painful oi imperfect stumps It is proliable that 
in the case of hip-jomt amputation a small extra would be justifiable or the 
applicant should be held to an endowment for a modem teim, otherwise, it 
xvould seem as if ordinary insurance should be gi anted in these cases 

DefoirmUes impair the iisk according to then cause and degree Slight 
lateral curvature is unimportant, extreme curvature impairs the iisk Cured 
hip-joint disease should never permit msuianee at oidinaiy rates, and the 
hunchback seldom hies beyond middle age Defoimities from infantile 
paralysis are unimportant, as befoie stated. In general, all tuberculous 
joint lesions, even although cuied, make extra rating necessai y on account of 
the danger of recurrence, either in the joint itself oi m othei legions, and, 
further, because of the evident loss m vital resistance 

36 Piles — The existence of a severe attack of hemoiihoids, inflamed or 
otherwise, should mean postponement until they aie cuied, and the same 
statement applies to bleeding piles, unless the hemoriliage is veiy slight and 
occurs at long intervals In any such case a lectal examination is impel a- 
tively demanded, and may, on the one hand, show an entnely negligible 
condition, or, on the other, fistula, syphilis, tuberculosis, oi malignant dis- 
ease of the lower intestinal segment 

37 Pleunsy — Unless many years have elapsed and the applicant presents 
a clean family history and general health record, a history of empyema 
should demand special rating, and even in the case of ordinal y seious 
pleurisy the family history and physique should be exceptional, and accept- 
ance should not be made within fiom h\o to five yeais from date of reco\ery 
This care is necessary because of the frequency with which pleurisy is 
tuberculous The resulting chest defoimity is a matter foi careful considera- 
tion, particularly in connection with empyema 

38 Pnemnoma — ^The exact histoiy of an attack of pneumonia should be 
elicited for the purpose of identifying the disease, its duration carefully 
noted, and if there be a history of lecurience a long period of postponement 
IS demanded, othervuse, if an applicant be unexceptionable in othei respects, 
he may be accepted after one year’s postponement, although a tvo years’ 
term is far safer 

39 Rheumatism — ^Under the prevailing rulings one severe attack of 
inflammatory rheumatism calls for postponement for at least tvo years, 
with complete absence of rheumatic symptoms Repeated attacks should 
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mean reiection under oidinary policy forms, but admit special rating, and, 
indeed, the English companies m many instances add seven years to the age 
and demand three years immunity from a single attack, and aie probably 
quite right in assuming this position In all cases it is evident that the 
condition of the heart and the family history must be a large factor in 
acceptance, and these cases should be examined with the most scrupulous 
care Inquiry should be made concerning any smgical interference necessi- 
tated, as this often throws an important light upon the original diagnosis, 
which may have been misquoted by the patient On the other hand, the 
term “acute” or “inflammatory” rheumatism is not infrequently applied 
by the applicant to a negligible condition 

40 Scrofula — This obsolete term is still used m interrogating insurance 
applicants, and may leveal a history of past tuberculous disease of the glands 
oi bones, of great importance in rating 

41 Shortness of Breath — Any existing oi habitual dyspnoea is a bar to 
msuiance, or demands special rating in favorable cases 

42 Sores — ^This general term may elicit a histoiy of chronic ulcer, suppu- 
rative glands, epithelioma, chancroid, and bubo Any existing open sore, 
unless of an evident trivial nature, prevents acceptance during its continu- 
ance 

43 Stncture — ^Urethral strictuie or any other evidence of active or 
uncured gonoirhoea demands postponement until recovery is complete 

44 Sunstroke — Ei en a simple attack of heat exhaustion demands se\ eral 
years’ postponement, during which term all symptoms have been absent, 
even duiing hot weatliei A history of true sunstioke almost invariably 
demands rejection or a large extra in rating 

45 Syphilis — Thei esnlts of investigation of the Actnanal Society of Amci tea 
should put an end foi all time to the idea that syphilitics are inmiahle wider 
ordinaiy policies Short endowment may be granted m favorable cases, and 
special lating is peculiarly applicable to this class of cases E^en endow- 
ment msuiance should never be offered except after a period of postpone- 
ment lepiesenting at least fi\c yeais of complete immunity from symptoms 
follon mg a course of treatment ladical and covering a period of not less than 
one year, and even then should not carry the risk beyond the age of fifty-fi% e 
The 1 emote effects of syphilitic disease as tending to cause degenerative 
lesions, especially those of middle age, are important, and hence we find that 
even m the Ameiican companies m which eiery precaution has been taken 
m the past to select good risks, the lesiilts are unqualifiedly bad On the 
other hand, e\ ery precaution should be taken to protect the applicant from 
rciection based upon spurious diagnoses, such as are frequently made by 
quacks for pin poses of leienuc Whether the addition of fi\e years at the 
age of tliii ty as applied bj certain English companies is sufficient may v ell 
be doubted 

46 Tobacco — The use of tobacco is ordinarily not a factor m determining 
insurance In exceptional instances it may be so excessive as to constitute 
a hazard, and this ma"^ be especially true m the case of elderly applicants 
If associated v itli attacks of palpitation or tremor, it of course becomes of 
importance 

47 Weight and Height — The follow mg table shov. s the relation of v eight 
to height Hie allowable ■variation in the case of women upon the o\er- 
w eight side should undoubtedH be greater than in the case of men, but m 

^ OL M IS 
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general, 20 per cent imdenveiglit or ovei weight is allowable provided the 
family history and peisonal health record are favorable The Actuarial 
Society’s investigation has merely emphasized Avhat American medical 
officers have been brought to perceive through disastrous experience, viz 
that too great an allowance upon the side of overweight has been made in the 
past, and this is particularly true of older entrants As regards under- 
weight, 20 per cent is allowable only when the applicant has a family his- 
toiy and personal record fiee from tubeiculosis, and well developed and 
freely expanding normal lungs Occupation and physical activity must 
be considered in this relation, as many a slender man is exceptionally healthy 
and long-lived In general, however, the experience with lightweights is 
unfavorable, and such groups show a high moitality fiom tuberculosis 
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For 3 ^ounger ages, subtract J pound for each year under fortj"-se\ en, and the 
result will be the normal weight for the given age (Mr M^ells) (T/ie Medical 
Examination for Life Insurance, Greene ) 


At the opposite pole, but equally dangerous, are the big-belhed individuals 
who are usually flabby, but given to heavy eating and indolent ways A 
family history of tuberculosis in the case of hghtv'cights is no less damagimr 
than the history of apoplexy, heart disease, and nephritis m the hea\ ywe^ght 
type The short endowment policy is especially applicable to the ovem^eight 
individual, although within nan oio limits In every case the applicant should 
be weighed and measured by the physican The chest measurement should 
be taken "u ith a tightly applied tape, the abdominal measurement sliould 
represent the maximum, and the tape should not he tightly diawn Profes- 
sional athletes make, as a rule, poor risks, giants are notoriously short lived, 
and excessn^y tall men often show a slender physique and deficient vitality^ 
ranuly History. — ^In English companies inquiry is usually made to 
cover only the immediate family, but m American companies it also includes 
the ^andparents, and frequently direct inquiry is made as to the history of 
hereditary disease in collaterals To the iiriter the larger scope of inquiry 
seems the wiser, and certainly m practical insurance work frequently develops 
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information of an important natiiie In any case inquiry is always made m 
the form of agencial question, such as, “Have any of your near relatnes had 
consumption, insanity, gout, cancel, or other hercditaiy disease?” IMany 
American companies now inquire diicctly as to the existence of tuberculosis 
or other pulmonary disease m members of the applicant’s household, and 
particularly inquire as to any death from pulmonar}' disease occurring 
within a stated time m the household Duimg his service as a medical 
diiector the author used the following form of inquiiy 

In Reporting Familx IIistori Stvte 

So far as you know, what is the Vge and present Slate of Health of eich of tlie 
persons now Ining What was the \gc at Death, Cause of Death, of each of 
them, if Decc^ised^ In gning the Cause of Death, a\oid all Indefinite terms, 
sucli as “General Debility,” “Change of Life,” “Fc\cr,” “Exposure,” etc If 
the word Childbirth be used, bow long after dch^er^ did clcath occur, and 
were there am S3 inptoms of disease of the Chest, such as Cough, Expectora- 
tion, etc where applicant cannot answer full3, he should explain wh3 he 
does not know 
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Bp careful (0 
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Father 







Father’s father 







Father’s mother 
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Mother’s father 




1 



Mother’s mother 







How' many brothers 







How many sisters 





j 



Have you or any of your Wood relations ever attempted suicide, or suffered from 
insanity, gout, iheumatism, epilepsy, consumption, cancer, apoplexy, or other 
hereditary disease? 

Have any members of your immediate family (wife or children) suffered from 
consumption? 

Are you intimately associated with an3' person having chronic cough? 
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The impoitance of a hereditary tendency to certain diseases cannot be 
doubted or undervalued, and the alternating tendency of many ailments 
must always be kept m mmd Apoplexy and artenosclciosis are essentially 
one, and as alternatives neplmhs and heart disease suggest themsehes 
Practically, equal value in the estimate of a risk must be attached to the drug 
habit, alcoholism,, epilepsy, hysteria, chorea, and criminal impulse as to insan- 
ity, this being certainly true of three members of the group The effects of 
syphilis are far reaching and important, but are not important in a life msur- 
ance history unless the stigmas of the inherited disease are evident to the 
examiner Any inquiry along these lines is manifestly impossible 
Apoplexy — ^Apoplexy offers one of the most striking examples in the 
whole range of hereditary diseases, the tendency in such families bemg to 
die in middle age, thus, the tainted applicant in such cases becomes an 
increasing hazard with every year of life. If such a history affect both 
parents, insurance is only possible under shoit endowments, and m relatively 
early life, and even when one parent has died in middle age of the disease a 
specially careful examination of the heart and bloodvessels is necessary 
Risks showing any syphilitic, gouty, or rheumatic taint aie particularly 
dangerous ^ 

Cancer — In spite of the views so often expressed in opposition to the 
hereditary nature of cancel, the average practising physician and medical 
officers of life insurance companies will insist upon the affirmative of the 
proposition The liability is undoubtedly greater upon the female than upon 
the male side, but affects both male and female lives 
Rheumatism — ^This condition is often hereditary, directly connected 
with heart disease, particularly such as causes death m early life, and on life 
insurance blanks is frequently related to tuberculosis in the family history 
Diabetes — The hereditary nature of diabetes is undoubted, and affects the 
rating of the iisk much as does apoplexy 
Haemophilia — Owing to the peculiar atavistic tiansmission in these cases, 
the males of a tainted family are bad risks; the females suffci comparatnely 
seldom from the disease, although passing it on to their male issue Most 
deaths occur in childhood, but this does not affect the fact that such indi- 
viduals of whatever age are unmsurable under oidinary policies 
Gout — Gout and its alternatives, including certain forms of diabetes, is 
strikingly hereditaiy, and should be considered with apoplexy, arteiio- 
sclerosis, nephritis, and heart disease 
Tuberculosis — That tuberculous infection occurs after and not before 
birth is an undoubted fact subject to few exceptions The oppoi tunities foi 
acquiring the disease when it exists in family members aie manifold. The 
children born into tuberculous families seem to possess tissues pecuhaily 
vulnerable, and often show the delicacy of physique and deficiency in chest 
capacity associated with a pre-tuberculous state Add to this the fact that 
they are especially liable to adenoid growths obstructing the nasopharynx 
limiting the respiratory movements, and leading to chest defoimities, and 
we have yet another reason for regarding with suspicion applicants of tainted 
stock Yet another reason appears in the especial vulnerability of such 
pel sons to acute infectious diseases ^ 


The wnter has reported a case m which every member of the family died of 
apoplexy, heart disease, or nephritis, with the exception of one brother whose 
historj IS unknown Out of eight members, only two reached the fifties ' 
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At all event'!, appheanis for life mturance possessing a faintly histoiij of 
tuhercnlosis fut nisli a Iitgliei mortality than other lives, although the reinaiiniig 
policy holders show a higher inoitahtg fioni the same cause than would appear 
if they had in eveuj instance given a iudhful and complete icport 

The tendency to suppress vital facts is gi eater in connection with tuber- 
culosis than in any other ailment except insanity This is sometimes the 
result of a certain family piide, at other times possibly due to ignorance of 
actual conditions, and m yet others to the fear of jeopardizing their insura- 
bility In estimating the importance of a family history of tuberculosis 
many elements must be considered, but m general it may be said that an 
exceptional physique and an attained age of thirty or thirtj-fi\c years goes 
far to counteract the family tendency An applicant’s liability to tuber- 
culosis ^arles mveisely as the ratio of healthy to infected family members 
The Degree of Relationship — It is jnobablc that fiom a piactical 
standpoint theie is little difference between the effect of parental disease and 
that of brothers and sisters in the family history, but oidinarily nioie weight 
is attached to the death of a parent, and especially to that of a mother, than 
to deaths m brothers and sisters In tins conneetion the matter of phj sical 
resemblance of the applicant to affected family membeis is undoubtedly 
important, hence the question coieiing this point ordinarily asked of Amer- 
ican companies Another point but little considered is the question as to 
w hether either jiarent or other member of the family w'as suffering from the 
disease at the time of the applicant’s birth or during his childhood 

Again, referring to the physique of such cases, the writer docs not hesitate to 
affirm that an enormous number of supposedly sound lightweight risls arc 
really victims of latent or even incipient active tuhciculosis, and he further 
believes that although an exceptional physique goes far to neutralize a bad 
family history, it is not safe to assume tainted risks at early ages, or in the 
presence of unfavoiable emironmentoi association, even although the out- 
ward appearance is unusually fa\orablc 
Long-lived Families and Shoit-livcd Families — Nothing is more interest- 
ing in connection wuth the study of hereditaiy tendency than the unques- 
tionable fact that certain families tend to In e long, resist acute disease, and 
long endure chronic ailments On the othci hand, every physician oi life 
insurance officei is constantly meeting instances m wdiich the opposite tend- 
ency IS manifest, the general mortality figures being large foi eaily ages, and 
resistance to both acute and chionic disease evidently fai below the average 
The former group not only makes the best life insurance iisks, but may often 
be accepted under conditions wdiich w'ould make such action impossible m the 
case of even the average applicant 

Requirements of the Home Office. — All insurance companies desiie 
that information as to the health of surviving family members and the cause 
of death oi duration of illness in those deceased be full, specific, and concise, 
and that the state of health previous to the last illness be carefully investi- 
gated Commonly used terms, such as “decline,” “chill and fevei,” 
“malaria,’^’ “marasmus,” “grief,” “fever,” “chronic bronchitis,” and, 
above all, “don’t know,” are the bane of the medical director In the rating 
of a risk most of these aie assumed to cover tuberculosis oi other hereditaiy 
ailment which the applicant is anxious to suppress, and it is consequently no 
less important for the insured than for the company that the examinei should 
confoim to the requiiements previously noted 
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Matters of Importance m Relation to the Elimination of Tuberculo- 
sis and Heart Disease as Causes of Early Mortality— No one at the 
present day will deny the necessity for and great benefit resulting from the 
medical examination of applicants for life insurance, but that these are as 
effective as they should be is conclusively disproved by all mortality statistics 
relating to deaths m the early policy years, which show an extraordinaiy 
number of deaths ascribed to diseases essentially chronic in their nature 

Deaths from heait disease shoidd but miehj appear vnthzn five yeais of 
entrance, and dunng the fit st two ycats ihetc shoidd he hid a tnvial nioifahty 
ftom tuhetculosis As a matter of fact, both conditions cause heavy losses 
during the aforesaid terms The wnter has quoted in another volume^ a 
number of cases of heart disease presenting the clearest possible clinical 
evidence, yet overlooked by insurance examiners, and granted insuiance 
upon the plans applied for 

The explanation of this deplorable state of affairs depends chiefly upon 
three factors First, that modem diagnostic pioccdutes ate only to a limited 
extent tepiesenied upon the blanks of life insurance companies, which nevei- 
theless oftentimes obscuie the chief essential (a thoroughgoing physical 
examination), through a multiplicity of questions It is, of course, evident 
that the elaborate methods of the specialist and laboratory woikei cannot 
be used under present conditions, both because of the time consumed in 
their application, and the fact that examinations must, in most instances, be 
made by busy general practitioners, but better blanks should be used 
Second, the fact that owing to the hiiici competition existing in the past, 
patticidatly in the case of Ametican companies, the agency department has 
been dominant, and the effort to secure new business has in many instances 
vitiated the woik and cnppled the function of the medical depaiiment In 
many companies doubtful applications are finally passed upon by a board 
or committee only m part composed of medical officeis of the company, and 
in some instances so constituted as to place the latter in a hopeless mmoiity 
In one instance known to the writer the committee was composed of the 
medical diiecior, the president of the company, and the actual y, and in the 
absence of the president the supeiintendcnt of agencies acted in his place 
The bad result of such an absurd organization can hardly be doubted 
A third important factor tending to vitiate insuiance selection rcsidts fiom 
the VICIOUS system so often maintained in connection with the appointment 
and use of medical examiners. By constant pressure and the plea that 
immediate attention must be given new applicants the agent m most in- 
stances multiplies examiners, is often allowed the chief part in their selection, 
and very naturally inclines to use the most pliant and least exacting physi- 
cian Only in the case of a very few American companies is a proper method 
pursued 

Finally, one must admit the carelessness of the exammei His sins, both of 
omission and commission, ai e many, sometimes merely vexatious to agent and 
medical director, at others damaging and oftentimes inexcusable In this 
respect, however, examiners are unquestionably improving, and m general 
are faithful and conscientious servants of the companies they represent, 
doing important work for a small fee If the Ameiican companies them- 
selves would.stnve more enei getically to emphasize the ovei whelming impor- 

' The Examinahon for Life Insurance, second edition, p 1S4 
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tancc of fliysical cxaimnahon and viaLc ri ahsohiichj dear, hoih ht/ iiord and 
deed, that the eompayucs want only fnst-das'i hvci foi onhnary policy foi ms, 
they coidd laigehj ehnnnatc the piacni unfavoiahle factors and make an 
immense saving in moitahty 

As illustrating the slackness of insurance requirements, one may cite the 
general failure to demand a careful preparation of the field of examination, 
VIZ , the chest The author has been examined and passed for life insui- 
ance m tvo instances without being icqucstcd to do moie than open the vest, 
and American companies very frequently fail to insist upon the proper 
rcmo^al or arrangement of clothing Hence the frequency with Avhicli 
apical tuberculosis is o\erlookcd may in a large part be chargeable to the 
fact that the apices m manj' instances aie not examined at all In the 
ease of the heart, an examination is often w’orthlcss unless both the sitting 
and recumbent postuies are made use of and all transmission and maxi- 
mum intensity points examined. In the last three years half a dozen cases 
of mitral msufliciency hare fallen under the wu iter’s obsenation m which 
a muimur was clearly audible at the apex when the patient was lying down, 
inaudible when standing, save at the teiminal tiansmission point of such 
murinuis at the left scapular angle All of these cases, had they chosen to 
sujipress sub]ectne symptoms, would probably hare receired insurance 
policies Aiiothci ficqucnt sonicc of eiror ii the failure to insist upon a 
normal tone and intensity in the heart and heath sonndi, this failuie resulting 
very largely from the lack of training m this particular and the tendency to 
search primarily foi murmurs lather than to prore normal conditions It is 
self-cMclent that male applicants should cithci strip to the want oi icmovc 
the clothing above that line, except the under vest, wdiicli may and should be 
so shifted as to peiinit a r lerv of the chest in eveiy part 

Examinations should always he made m a guict place, yet many of them arc 
carried out m a busy workshop or noisy office The effects of stcthoscopic 
picssinc should also be borne m mind by the examiner, as deep pressure 
tends to increase the intensity of any existing blorving murmur and dimmish 
that of the vibratory murmur of stenosis Systematic tangential inspection 
of the chest and a piopci valuation of accentuation and tone would ha^e made 
impossible the acceptance of several insiucd cases of aneurism wdiich have 
come under the WTitei’s observation There is no material w aste of time if a 
proper examination of tlie chest is made in a systematic mariner, five minutes 
being ample for the inspection, auscultation, palpation, and percussion of 
all important areas 

It may be permissible to remind the examining physician of the fact that 

(a) Heart sounds should be normal in accentuation, tone, and time, and 
all murmurs absent, before any person applying foi ordinary policy forms is 
recommended 

(b) That accidental murmurs due to excitement are common, and that 
hasty inferences as to pathological changes based upon an excited lieait 
action are entirely worthless, involve a serious injustice to the applicant and 
demand repeated examinations 

(c) That every murmur should be timed by the carotid pulse, and not bv 

the radial ^ 

(d) That doubling or reduplication of the heart sounds calls for post- 
ponement and reexamination even in the absence of other signs Such 
symptoms are especially important in the case of middle-aged applicants 
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(e) Arliythmia falls under the same head. 

(/) The effect of exercise is often a claiifying factor 

(g) The persistent absence or marked diminution of a normal sound in its 
proper area is often of greater importance, although of the same general 
significance as a valvular murmur 

(li) The question of abnormal pulsation as relating to the apex beat, the 
region of the manubrium, the epigastiium, and the periplieral arteries 
should always be determined 

(z) It IS impossible for any clinician oi examiner to invariably detect 
cardiac lesions, but errors will seldom occur if the pioper value is given to 
heart sounds, tone, and accentuation, and the ordinal y piocedure system- 
atically followed 

The Pulse — Decidedly rigid arteries aie certainly abnoinial if they appear 
befoie the age of sixty, although lesser degrees of sclerosis may be anticipated 
in most instances a few years eailier Up to nithin a few years this enor- 
mously important factor in middle age mortality received little attention 
from life insurance officers, and even now rejections because of aiteriosclerosis 
are lelatively rare The same man who would reject an applicant whose 
family history shovs ed two oi thiee deaths from apoplexy would pass another 
whose aiteries were an almost absolute guaiantee of eaily death, from that or 
an associated cause 

In ialzzig the pulse for life insurance purposes botli radials should be 
examined simultaneously, greater attention should be given to tension and 
actual scleiotic changes, which are even more impoitant than aihythmia, 
tachycardia, or bradycardia, and the quality of the two pulses in strength 
and their coincidence m time be carefully noted A pci sisicnt high tension 
pulse IS usually an important mattci for znvcsizgahon, although allozcancc 
should be made for the slight use which follows a heavy meal or that wdiich 
IS associated with the excitable and rapid msuiance heart 

A pulse that runs above 85 should always demand an especially careful 
inspection of the lung apices and the use of the theimometer, a persistently 
high pulse IS a bar to the ordinary form of insurance The examinei should 
have in mind in such cases, aside fiom tuberculosis, neurasthenia or organic 
heart disease, the overuse of tobacco, physical exhaustion, and nervous 
oveistrain A slow pulse is in most instances distinctly pathological, and 
suggests a careful investigation of the heart and bloodvessels and inquiiy 
as to a recent severe illness, inasmuch as it may follow acute infectious 
diseases 

Pulmonary Tuberculosis — ^The evidence of improper selection is abun- 
dantly proved by the insurance mortality from this disease, which costs 
American life insurance companies neaily oi quite 850,000,000 each year 
Despite this fact, the companies generally have not been active in the cam- 
paign now being waged against tuberculosis, although self-interest alone 
would justify their cooperation or even the formation of an independent 
organization for the special purpose of aiding in the elimination of the scouige 
It IS particularly vicious m its efect upon the insurer, because of the tendency 
to early death, which means to insurance companies the payment of large 
sums to the beneficiaries of a group of policy holders vv ho have paid in but 
little 

To the winter the apathy of the companies m this connection is incompre- 
liensible, and no better proof can be adduced than the fact that up to the 
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time that the wiiter s book on Life Insurance Examination was published 
in 1900 hardly an insurance company m the United States demanded the use 
ot the clinical theimometer, and even now such a requirement is omitted 
from many insurance blanks When we consider that m one great company 
IS per cent of the deaths occurring m policy holders between twenty and 
forty yeais of age occurred dining the fiist two ycais of insurance, this 
omission of an all impoitant clinical featuie seems unpardonable 

These deaths occuried among a presumably carefully selected body of 
policy holdeis, men selected upon the basis of a physical examination, 
leasonably good family history, and of an attained age supposedly remoMiig 
them from the period of maiked incidence Under these circumstances, 
if the methods of selection were really ideal, the moitahty of the first two 
yeais should have been purely nominal, not exceeding 2 pei cent of the total 
deaths fiom tubeiculosis now occuiring during the first year of insurance 

It IS evident that life insuiance companies aie constantly accepting men in 
the active stages of tuhcrculosii, and in many instances these belong to tJie 
lightweight class. The follon mg conclusions previously formulated by the 
writei seems therefore justifiable 

1 The present requirements of a majoiity of our insurance companies 
and the usual methods of insurance examiners are not sufficiently exacting 
to exclude persons suffeimg from incipient oi arrested tuberculosis 

2 Improper pieparation of the patient is a fertile souice of error, and 
should be covered by specific mstiuctions and direct inquiry, as is nou done 
in but few instances 

3 Light weight m an applicant should lead to a caieful sciutmy in eiery 
case, and suggests an afternoon appointment foi tempeiatuie deteimma- 
tion Many accepted as sound hggtweighfs aie actually cases of incipient 
01 ariested tuberculosis 

4 Hcavyv.'eights cannot be accepted at then face value 

5 Recent loss of weight is suggestne and impoitant It is impoitant 
that the “best” weight should be stated No blank known to the wiitei 
contains the latter mquny 

6 Hoarseness should aiouse suspicion, and be met by postponement 
until lecoveiy 

7 The routine determmation of the body temperatuie is extremely 
important, and its piesent neglect inexplicable 

8 The physical signs of tuberculosis are obscuie, and requne skill and 
judgment, both m then detection and the weighing of their importance 
The proper attitude, viz , demonstration of the normal, greatly simplifies 
matters 

9 Hence a knowledge of the normal chest is all impoitant 

10 Unilateral hyperresonance is as important as unilateral dulness, and 
absence of the normal breath sounds no less significant than the presence 
of abnormal sounds 

11 Broadly speaking, the examiner must lely upon auscultation more 
than on percussion No one sign available to the insuiance examiner is 
pathognomonic, and hasty conclusions are deplorable and disastrous 

12 The tuberculin reaction and the demonstration of tubeicle bacilli m 
sputum aie impracticable measures, save in the case of substandard lives 

13 Greater stress should be laid upon the question of direct infection, 
and specific questions m relation to environment should be inserted in 
every medical blank. 
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14 Kronmg’s method of ape\ percussion should be more widely known to 
msuiance examiners, as readily indicating apex letiaction due to present or 
past disease. 


INSURANCE OF SUBSTANDARD LIVES 

The Standard Life. — A standard life is one that offers a reasonable 
prospect of reaching an advanced age, not merely an individual life which 
seems likely to attain its tabulat expcctanuj The lattei lepiesents the mean 
after-lifetime of any group of supposedly long-lived men of the same age, the 
long-lived members being balanced against those who fall by the way 
Any individual whose probable aftei-hfetime is only the number of years 
represented by the average of a thousand men of the same age would be an 
extra hazardous risk 

Difficulties Incident to Substandard Ratmg — It would seem most desnable 
that all persons should have an opportunity to secure proteetion foi their 
families thiough life msuiance, and that this desideratum might be reached 
with justice to all thiough a thoioughgoing investigation of the statistical 
data available after many years of life insurance expciience 

Inasmuch, however, as such msuiance to be ideal must he founded upon 
a just piemiim, absolute safety foi the company, and a system of gwuping 
which lelievos the good iisks fwm the enfoieed buidcn entailed by the expense 
of carrying bad ones, the problem has proved so complex that up to the pres- 
ent time no perfect solution has been attained This is due to the remark- 
able fact that up to the present time no adequate collective investigation has 
been earned out by the British companies, although these have foi years dealt 
with substandard lives, each m its own way and accoiding to the individual 
ideas of the chief medical officers and actuaries of the companies In the 
United States the insurance of invalid lives has been frowned upon by the 
great body of insurers, and only within the past few years have a few impor- 
tant companies attempted to carry out substandard plans, either exclusively 
or 111 connection with the more usual method 

One thing would seem to be proved, namely, that the matter of safety 
to the company is leadily taken care of The problem of equitable lating 
has not been attained m most instances, as the writer knous from personal 
observation of patients carrying policies of the substandard type, some of 
whom might readily have been accepted with slight oi no addition, but were 
rated so high as to make them assume the burden of other risks of a definitely 
dangerous type 

Apart from the factors previously mentioned, it would seem that, inasmuch 
as prognosis is the most difficult and the least studied of all medical problems, 
so far as the general practitioner is concerned, and inasmuch as the insurance 
companies must depend upon the presentation of vital facts by men for the 
most part not specially trained in this peculiar and special line, absolute 
accuracy m classification and hence equity in rating must remain a desired 
but unattainable achievement The apathy of the British companies in this 
connection is disappointing, and it would seem that an early effort should be 
made to carefully collect the enoimous data available, set aside the groups 
representing impairment of definite kinds and degree, and work out the after- 
lifetime m such groups, thus obtaining the basis for just and proper rating 
uithout excessive profit Such an investigation would also quite certainly 
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result in showing that certain classes w'ere at the present time decidedly 
underrated 

Another investigation should comprise the study of the after-lifetime of 
rejected risks, a matter presenting no insuperable difficulties for either 
Biitish or Ameiican companies, and likely to piove of great value both 
to the oidinary life insurance companies and those doing a substandard 
business 

Methods of Substandard Rating — Aside fiom certain indnidual schemes, 
the methods at present in vogue aie such as to cover, as adequately as rough 
and insufficient data wull permit, the fom chief sources of increased hazard 
in life insurance acceptances, viz (1) Unfavorable family history (2) 
Unfortunate emironment, habits, and occupation (3) Past diseases 
threatening recurrence or inviting other ailments (4) Existing organic 
diseases or actual lack of vitality 

It IS evident that in all cases the insurer deals wuth (a) applicants in 
wdiom the risk increases wuth each year of insurance, “increasing hazards,” 
(&) those of diminishing risk with tlic lapse of years, “decreasing hazards,” 
and (c) those in wdiom added risk is a constant factor, “permanent hazards ” 

To meet these varied conditions the company may adopt any one of four 
plans (1) Merely increase the premium, (2) advance the age, (3) place 
such a hen upon a policy as makes a certain amount deductible if death 
occurs w'lthm a stated period, the sum to be subtracted steadily diminishing 
as the policy ages, and (4) issue endowunent policies to cover slight additional 
risk, particularly if the element of risk involved be of the increasing variety 
This last method really ni\ olves almost exclusively the time limitation of the 
risk 

The follow'ing table wull make clear certain methods of rating 
Annual Extha Phemiuji Pen Cent (Unloaded) Insueance, SI 000 


Agf at 
Entri 

Exffcta- 

TION 

OF Lire 

Onf-foouth 

Of Om Peu 
C r\T 

Onf-jiai p op 
One Pe u Cent 

Tiinrr- 

FOUnTHS OF 

One Per Ce nt 

One Per Cent 

Initial 

Deduc- 

tion 

Itated- 

up 

Age 

Initial 

Deduc- 

tion 

Ratcd- 

Age 

Initial 

Deduc- 

tion 

Rated- 

Ago 

Initial 

Deduc- 

tion 

Rated- 

Ago 

20 

42 

S375 

271 

S610 

324 

S755 

361 

SS60 

39i 

25 

38 

360 

30i 

610 

344 

755 

38 

860 

40} 

30 

35 

330 

34i 

550 

37i 

710 

404 

810 

43 

35 

31 

300 

38i 

510 

41 

660 

434 

755 

45} 

40 

27 

265 

42i 

460 

44} 

600 

46} 

715 

4Si 

45 

24 

220 

47 

390 

48} 

510 

504 

610 

52 

50 

20 

1S5 

57i 

330 

53 

450 


550 

55} 

55 

17 

150 

56 

270 

57 

380 

58 

470 

58} 

60 

14 

115 

60J 

210 

614 

300 

G2i 

380 

62} 


Note — The table is read as follow's A net extra premium of one-half of one 
per cent at age thirty is equivalent to an addition of seven years and nine months 
to the age, and is equal to a deduction from the sum assured, commencing at S550 
and diminishing by S15 70, or one thirt 3 '^-fifth part, for each year survived until 
the original expectation of life at age thirty (thirt 3 ^-five years) has been outlived 
— From Pollocl and Chisholm (modified) (The Examination for Life Insuranee 
Greene ) ' 
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The following table, prepared by Mr R M Moore for Dr Kingston Fox, 
shows very clearly the advantage gained by the substitution of the twenty- 
payment life or thirty-year endowment for the straight-hfe policy ^ 

Approximate Loss Per Cent to Company on Death at Various Years 

After Entry. 


Male Life, Agf Twenti- 
ONE AT Entry 


Ordinary whole life polic}' . 
Ordinary whole life policy, ad- 
^ anced seven years 
Ordinary whole life w ith a de- 
duction equivalent to seven 
years’ advance 

“Limited payments” (20), ad- 
vanced three years 
Endowment (thirty years) — 
i e , terminating at age fifty 


Years in Forcf — i e , Agf of Polici 


1 

^ 1 

C 

9 

IG 

21 

26 j 

31 

36 

40 

98 

89 

77 

1 

03 

1 

47 

28 

5 

+22 

+47 

98 

80 

72 

50 

30 

13 

+14 

+47 

+78 

82 

75 

65 

53 

39 

22 

1 

+24 

+47 

97 

82 

01 

43 

21 

6 

+12 

+33 

+52 

97 

82 

63 

41 

15 

+16 

+37 
(29 yrs ) 




Only the net premiums are taken account of, and no office loading or bonus is 
allowed foi , interest is at 3^ per cent The -f sign signifies gain 


These tables are self-explanatory, but it will be noted that in every case 
the actual rating involves the personal opinion of the medical man as to the 
prognosis in the individual case 

Extra Eatings as Imposed by Certam British Compames. — As ex- 
amples of the methods puisued, the following list of ratings may prove useful, 
but it must be borne m mind by the reader that gieat variations occur in 
the rating as made by diffeient insuring companies 

Use of Alcohol — Definite ratings seem to be unobtainable All recogni/e 
that the hard drinker is uninsurable, that graduates of so-called “cuies” 
show a tremendously increased mortality, and that the reformed should not 
be accepted for several years following the cessation of their use of liquors 
Asthma — Recent attacks mean rejection, slight attacks m youth need not 
affect the adult applicant if the heart and lungs are normal Remote attacks 
in older persons should limit the applicant to an endowment terminating 
not later than the age of sixty Actual asthmatics could hardly be considered 
I as promising to live more than half of the expected normal term 

Nephritis — ^The discussion of the insurability, at ordinary rates, of such 
persons as carry a persistent trace of albumin with an occasional cast has 
taken up much time m the discussions of medical societies, and the relation 
of slight traces of albumin and of the occasional cast to the present health 
and after-lifetime of the mdiyidual remains apparently an unsoRable prob- 
lem as related to life insurance Such discusnons are almost loholly futile, 
inasmuch as practical experience shows that no company can insuie at ouh- 
nary rates applicants reported as suffering fiom albuminuria of the renal type, 
even although this he slight and intermittent The deadly significance of 
insurance statistics bearing upon this head is unmistakable, and the figures 

‘ Transactions of the Life Assurance Medical Officers’ Association The Medical 
Examiner, August, 1895, p 170 
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are not to be shaken Every applicant should have a fair chance in the way 
of reexamination, as unquestionable error occasionally occurs because of 
lack of skill on the part of certam examiners, yet these incidents are few in 
comparison with the many cases in which an albuminuria or mdeed an 
established nephritis is overlooked 

Blood pressure determination should become a part of the routine examina- 
tion of iisks for life msurance, and results should go far in determining the 
question of latmg of actual cases “Functional,” “psychic,” and “inter- 
mittent” albuminuria are of importance to the practitionei, but their discus- 
sion m relation to life msurance is academic In especially faiorable cases 
of albummuria (without markedly increased tension, bad habits, or excessive 
i\ eight, and lacking casts or unfortunate family history) English companies 
occasionally grant an endowment policy \\ ith an addition of ten years, termi- 
nating at the age of fifty or thereabout The hazard is an increasing one, 
and lends itself less happily to the hen plan which is sometimes applied 
Established nephritis of the ordinary type is seldom lated at all 
Aortic Rcgui gitation — ^In exceptional instances a few English Companies 
accept with heavy extras Young adults are charged from hienty-five to 
thirty years addition, middle-aged applicants as much as S300 per thousand 
of insurance on a ten payment basis 

Aoitic Stenosis — With well-marked primary and secondary symptoms 
this IS usually regarded as umnsurable, although many cases presenting aortic 
systolic muiniws are msuied at considerably lower rates than would be 
granted to cases of regurgitation 

Aitcnosclcrosis — Endowments are granted terminating at fifty wuth or 
without extra according to family histoiy and giade of disease Markedly 
sclerotic or symptom producing cases, those wuth gout or rheumatism, or 
those of exceptionally bad family history, are rejected 
Appendicitis — ^The English companies rate up from five to tw'enty-five 
years cases of appendicitis m which the appendix has not been removed 
The risk is considered exceptionally great in wmmen w ho have suffered from 
a previous attack, because of the liability to recurrence during pregnancy 
Blindness — Complete blindness is covered by an addition of about 10 
per cent The cause must of course be taken into consideration, as this 
extra is intended to cover the accident hazard only 

Cancel — ^Those of tainted family history may, if under forty, receive an 
endow^ment terminating within ten or fifteen years, if over forty, wull be 
heavily rated up or rejected altogether if more than one death from cancer 
has occurred m the family, and even in the case of one death if this be that 
of the mother and the applicant a female 

Deafness — Complete deafness is usually covered by an addition of not 
less than five shillings per cent (i e , per ;^100 of msurance), this being 
intended to cover additional risk of accident only As m the case of blindness, 

the cause must be carefully considered 
Diabetes — ^With a decided family taint applicants under forty are rated up 
five years or more, and over forty from seven to ten years Actual diabetics 
are not accepted 

Dyspepsia — ^The wide diversity of dyspeptic conditions and their relation 
to other diseased states make it impossible to establish fixed rules for accept- 
ance or extra rating 

Ding Habit — Save m most exceptional cases, victims of the drug habit 
are regarded as umnsurable, even after apparent cure 
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Epilepsy — ^If absolutely free from hereditary taint and from seizures 
within ten years, these cases are occasionally granted insurance under 
varying extras 

Emphysema — If associated from frequent attacks of bronchitis, persistent 
cough, or occmring m poor persons, the condition demands reiection, 
otherause endowment with or without an extra 
Fatty Heal t — ^This is not insurable 

Mitial Disease — Exceptionally favorable cases under forty years of age, 
free from dyspnoea on exeition, well circumstanced, causative factois 
remote, etc — five to fifteen yeais addition or less if endowment teiminating 
at fifty be taken 

Pott’s Disease — ^From ten to fifteen years’ immunity from all symptoms, 
an exceptional state of health, and clean family history rendei certain slight 
cases insurable, but always with a heavy extra and best under endowment 
Pregnancy — Piegnant women are accepted by some offices under an 
addition varying from $2 50 to S16 00 pei §1000 of msurance PrimipariE 
and those women undei twenty are rated higher than multiparie unless the 
latter have borne an excessive numbei of children A history of excessive 
hemorrhage, convulsions, contracted pelvis, frequent miscariiages, and the 
like demand heavy rating or even rejection 

Tuberculosis — Actual cases of tuberculosis are umnsuiable Cases of 
airested tuberculosis might exceptionally be taken under heavy additions 
if the age of forty has been reached, all symptoms absent foi at least ten years, 
the physique and weight exceptionally good, and the family history clean 
and indicative of inherited lesistance to disease A tainted family history is 
difficult to deal with 

One set of lules proposed by Pollock and Chisholm is quoted by the riter 
in another volume {Examination foi Life Insuiance) 

Dr F de Havilland Hall pioposes the followmg classification “Degrees 
of Heredity ” (a) Implication of one brother or sister oi one collateral 

(h) Implication of brothers and sisteis, many collaterals with sexual limita- 
tion, the father’s heredity alone (c) Implication of grandparents, father, 
with one other of the children, the implication of many brothers and sisters, 
the mothei’s heredity alone {d) Father, with many membeis of the family, 
mother, with other members of the family, grandparents and parents, 
double heredity He then uses four age periods (1) Undei twenty-fi^e, 
(2) between twenty-five and thirty-five, (3) thirty-five to forty-five, and (4) 
beyond forty-five Under the first age period all tamted applicants aie 
rejected Under the second age period Class (a) receives ordinary rating 
if physique and environment are good and if the applicant is in cornfortable 
circumstances Classes (5) and (c) aie accepted under the same restrictions, 
with additions running to five or sei en years Third period Class (a) at 
ordinary rates Class (6) at three yeais’ addition Class (c) with five years’ 
addition Fourth period (over foity-five years of age) Classes (a), (b), 
and (c) at ordinary rates Class (d) m exceptional, carefully selected cases 
at ordinary rates, but usually with an extra 
Varicose Veins — ^If extremely painful or leading to ulceration, past or 
present, persons with these are rejected or heavily loaded 

The foregoing rules of British selection are meiely illustrative, and there 
IS a deplorable and most significant variation in the action of the vaiious 
offices, but m almost every instance the selection is safe and profitable from 
the standpoint of the insurer 
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Abdomen in sporadic cretinism, 452 
Abdominal organs m Addison’s disease, 
369 

Abscess of adrenals, 35S 

of kidnej , definition of, 236 
paranephric, 266 
perinephric, 266 
Absence of adrenals, 355 
of kidnej', 35 

Acetic acid test for albumin m urine, 48 
Aceto-acetic acid in urine, 82 
Acetonuria, 81 
Achondroplasia, 683 
of adults, 693, 696 
in animals, 695 
anomalies in, 695 
in art and history, 684 
bones in, 690, 693 
character in, 697 
of children, 693 
definition of, 683 
diagnosis of, 700 

from infantilism, 700 
from sporadic cretinism, 453 
epiph3’^ses in, 692, 694 
etiolog}’^ of, 685 
fetal cretinism and, 688 
foramen magnum in, 691 
giantism and, 689 
hands in, 696 
head m, 697 
heredity and, 685 
histology of, 692 
intra-uterine rickets and, 687 
mortality in, 698 
nature of, 686 
pathological anatomy of, 690 
postnatal, 699 
pregnancy and, 689 
prognosis of, 702 
pseudo-, 703 
rickets and, 687 
skull in, 691, 693 
of stillborn, 690 
symptoms of, 696 
sj^pnilis and, 688 
treatment of, 703 
varieties of, 694 


Achromatopsia in evophthalmic goitre, 
433 

Acid intoxication, protection against, 84 
Acromegaly, 464 

adrenal glands in, 467 
albuminuria in, 470 
amenorrhcea in, 468 
ankle-joints in, 469 
arms in, 469 
blood in, 470 
bones in, 466 
brain in, 467 
carotid glands in, 467 
constipation in, 468 
course of, 471 
deafness in, 470 
definition of, 465 
diagnosis of, 471 

from arthritis deformans, 472 
from erythromelalgia, 472 
from giantism, 472 
from hyperostosis, 472 
from osteo-arthropathj', 472, 714 
from Paget’s disease, 472, 724 
dura in, 467 
dj'spncea in, 470 
epilepsj'^ in, 470 
epistaxis in, 468 
etiologj' of, 466 
eyes in, 468 
feet in, 469 
hair in, 469 
hands in, 469 
head in, 468 
headache in, 468 
heart in, 467, 470 
knee-joints m, 469 
kyphosis in, 469 
larynx in, 469 
lordosis m, 469 
metabolism and, 471 
muscles in, 469 
pancreas in, 468 
paraisthesia in, 470 
pathology of, 466 
pelvis in, 469 
pia arachnoid m, 467 
pineal gland in, 467 
pituitary glands in, 467 
polyuria in, 468 
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Acromegalj’-, prognosis of, 472 
shoulder-joints in, 469 
skin in, 467, 469 
spinal cord in, 467 
spleen in, 467, 470 
symptoms of, 468 
teeth in, 468 
thorax in, 469 
thymus gland in, 467 
thiTOid gland m, 467 
tongue m, 468 
treatment of, 473 
urine m, 470 

Actinomycosis of thyroid gland, 396 

Addison’s disease, 360 

abdominal organs in, 369 
adrenal function and, 361 
glands and, 363, 375 
amenorrhoea in, 369 
amimia in, 365 
appetite in, 366 
asthenia in, 366 
blood in, 368 

pressure in, 368 
brain and, 364 
chromaffin theory of, 362 
constipation in, 366, 369 
definition of, 360 
delirium in, 368 
diagnosis of, 370 
anatomical, 373 
from arsenical poisoning, 

371 

from carcinoma, 371 
from diabetes, 371 
from jaundice, 372 
from malarial fever, 371 
from nephritis, 372 
from pellagra, 371 
from pernicious anaimia, 

372 

from tuberculosis, 371 
from vagabond’s disease, 

370 

from vitiligo, 372 
diarrhoea in, 36^6, 369 
dyspnoea m, 368 
etiology of, 365 
headache m, 368 
heart in, 364, 368 
insomnia in, 367 
nausea in, 366 
nervous system in, 367 
pain in, 365, 366, 369 
parresthesia m, 368 
pathogenesis of, 361 
pathology of, 363 
pigmentation in, 364, 365, 367, 
370 

pituitary gland in, 364 
prognosis of, 373 
pyrosis in, 366 
skin im 364 


Addison’s disease, spinal cord and, 364 
spleen in, 364 

sympathetic system and, 364 
symptoms of, 365 
thymus gland in, 364 
thj'roid gland m, 364 
treatment of, 373 
tuberculin m, 375 
urine in, 369 
varieties of, 370 
vomiting in, 365, 366, 369 
“v'hite line” in, 367 
Adenocarcinoma of kidney, 309 
of thyroid gland, 398, 400 
Adcnolipomatosis, 571 
Adenoma of kidnej , 310 

malignant papillary cj st, 309 
Adiposis cerebralis, 571 
dolorosa, 570 

etiology of, 570 
Ij'mphatics in, 572 
nodules in, 572 
pain in, 573 
pathology of, 571 
pituitarj body m, 572 
sensation in, 574 
symptoms of, 572 
thjToid in, 572 
tuberosa simplex, 571 
Adrenal glands, ahscess of, 358 
absence of, 355 
accessory, 352 
in acromegalj , 467 
Addison’s disease and, 363 
an cima of, 356 
anomalies of, 355 
atrophj" of, 363 
blood pressure and, 356 
carcinoma of, 358 
chromafiin tissue of, 351 
circulatorj disturbances of, 356 
compensators’- hj'pertrophj' of, 
355 

des elopment of, 351 
diseases of, 351 
excess of, 354 
extract of, 352 
function of, disordered, 354 
glioma of, 359 
hemorrhages of, 357 
hj’peraimia of, 356 
hj’pernephroma of, 358 
hj'^perplasia of, 355 
inadequacy of, 354 
infections and, 356 
inflammation of, 357 
intoxications and, 356 
perithelioma of, 359 
phj’-siology of, 352 
sarcoma of, 358 
softening of, 357 
syphilis of, 360 
tuberculosis of, 360, 363 
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Adrenal glands, tumors of, 358 
diagnosis of, 359 
fever in, 360 
malignant, 358 
prognosis of, 360 
symptoms of, 359 
Akinesia algera, 569 
Albumin in urine, determination of, 222 
Albuminuria, 26, 44 
in acromegaly, 470 
in acute nephritis, 125 
alimentary, 46 
in angioneurotic oedema, 659 
in chronic inteistitial nephiitis, 172 
parenchymatous nephritis, 147 
circulatorj disturbances and, 46 
cyclic, diagnosis of, from acute 
nephritis, 137 

in exophthalmic goitre, 436 
febrile, 46 

diagnosis of, from acute nephri- 
tis, 137 
of fevers, 46 
functional, 45 

in hypernephroma of kidney, 302 
infectious diseases and, 108, 112, 130 
in laundice, 46 
in kidnej'^ of pregnancj , 134 
m myxoedema, 459 
physiological, 15 
m pyelonephritis, 251 
in Raynaud's disease, 639 
in tuberculosis of kidney , 283 
Albuminuric retmitis, 183 
Albumoses in urine, tests foi, 75 
Albumosuria, 75 

Alcoholism, acute nephritis and, 130 
anmoneurotic cedema and, 649 
arthritis deformans and, 509 
chronic interstitial nephiitis and, 160 
parenchy^matous nephritis and, 
146 

Alimentary albuminuria, 46 

canal in exophthalmic goitre, 435 
Alkaptonuria, 61, 69 
etiology-^ of, 70 
ochronosis and, 70 
symptoms of, 70 

Alopecia in exophthalmic goitre, 435 
Amaurosis in acute nephritis, 128 

in chronic interstitial nephritis, 179 
in uriemia, 93 

Amblyopia in exophthalmic goitre, 433 
Amenorrhoea in acromegaly^ 468 
in Addison’s disease, 369 
Amentia in Raynaud’s disease, 639 
Ammonio-magnesium crystals in urine, 
53 

Ammonium urate cry'stals in urine, 52 
Amyloid casts, 51 

degeneration, goitre and, 407 
disease of kidney’^, 211 See Kidney’-, 
amyloid 
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Anoimia in abscess of kidney, 256 
m Addison’s disease, 365 
of adrenals, 356 
in amyloid kidney , 214 
in Hodgkin’s disease, 49 J 
of kidneys, 37 
pyelitis and, 242 
py^elonephritis and, 242 
in Raymaud’s disease, 633 
splenic, diagnosis of, fiom Hodg- 
kin’s disease, 494 
in sporadic cretinism, 451 
in tuberculosis of kidney, 286 
Aimsthesia in Raynaud’s disease, 636 
in spondyditis deformans, 538 
Aneurism, hy pertroplnc osteo-arthrop- 
athy and, 706 

Angina in dermatomy ositis, 585 
Angioma of kidney, 313 
Angioneurotic cedema, 648 
albuminuria in, 659 
alcoholism and, 649 
alimentary tract in, 658 
colic in, 658 
conjimctiva in, 658 
definition of, 648 
diagnosis of, 659 

from appendicitis, 660 
from intussusception, 660 
from Milrov’s cedema, 659 
fiom scleroderma, 659 
from thrombosis, 659 
diet in, 660 
ervthema and, 652 
etiology’^ of, 648 
exophthalmic goitre and, 650 
fei er in, 659 
gastric crises in, 658 
honnoglobinuna in, 659 
headache in, 659 
heredity and, 650, 654 
hysteria and, 652 
larymx in, 657 
malarial fever and, 649 
menstruation and, 650 
migraine and, 650 
mild, 655 
moderate, 655 
morphinism and, 649 
mucous membranes in, 657 
nervous influences and, 649 
neuralgia and, 650 
cedema in, 655, 656 
pathology of, 652 
pharynx in, 657 
prognosis of, 660 
purpura and, 653 
remons affected in, 657 
relation of, to other affections, 
652 

respiratory passages in, 657 
rheumatic fever and, 649 
severe, 656 
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Angioneurotic ccdcmn, skin in, 656 
subjective sensations in, 657 
symptoms ol, 655 
throat in, 657 
tongue m, 657 
tonsillitis and, 649 
traumatism and, 650 
treatment of, 660 
uvula in, 657 
vertigo in, 659 
Angiospasm in Raynaud’s disease, 637 
Ankle-joints in acromegaly, 469 
Ankylosis in Paget’s disease, 719 
Anomalies of adrenals, 355 
of kidney, 35 
of urinarj’’ excietion, 40 
Anorexia m exophthalmic goitre, 435 
Anuria, diagnosis of, from chronic neph- 
ritis, 194 
in pyelitis, 250 

m pyogenic infections of kidne 3 , 250 
in renm calculi, 332 
symptoms of, 99 
uraimia and, 99 

Aphasia in chronic interstitial nephritis, 
179 

Aplasia, periosteal, 725 
Appendicitis, diagnosis of, from angio- 
neurotic oedema, 660 
pyelitis and, 241 
pyelonephritis and, 241 
Arabinose, 77, 79 

Arhythmia in exophthalmic goitie, 430 
Arms m acromegalj’^, 469 
m myxoedema, 458 

Aromatic poisons, protection against, 85 
Arsenical poisoning, diagnosis of, from 
Addison’s disease, 371 
Arteries in chronic interstiti il ncjihritis, 
168, 173 

m Rajmaud’s disease, 640 
Arteriosclerosis, chronic interstitial neph- 
ritis and, 162, 189 
in myxoedema, 459 
m Paget’s disease, 720, 722 
Raynaud’s disease and, 629, 640 
renal changes in, 158 
Arteriosclerotic kidnej’’, 167 
prognosis of, 196 
urine in, 172 

Arteritis, obllteratl^ e, diagnosis of, from 
Raynaud’s disease, 643 
Arthritis, classes of, 501 
deformans, 501 

age at onset, 508 
alcohol and, 509 
anxiety and, 511 
atrophic, 517, 530 
diagnosis of, 544 
prognosis of, 546 
treatment of, 554 
bones in, 514, 516 
bronchitis and, 511, 524 


Arthritis defonnans, cartilage in, 514, 
516 

classification of, 504 
constipation and, 510 
definition of, 501 
defoimity in, prevention of, 553 
diagnosis of, 541 

fiom acromegaljx 472 
from gonorrhoeal arthritis, 
542 

from gout, 542 
from hj'pertrophic osteo- 
arthropathj'-, 714 
fiom rheumatic fcAcr, 542 
diarrhoea and, 510 
distribution of, 523 
dysenterj’^ and, 510 
dj'spepsia and, 510 
elTusion in, 514 
cn\ ironmcnt and, 509 
erj sipelas and, 510 
etiology of, 508 
experimental, 513 
famil}' history and, 511 
gonorrhoea and, 510 
gout and, 541 
liistoiy of, 506 
h 3 'pertrophic, 517, 531 
diagnosis of, 544 
Hebei den’s nodes in, 532 
hip-jomt m, 533 
knee-jomt in, 533 
metacarpophalangeal joints 
in, 533 

prognosis of, 546 
sacro-ihac joint in, 534 
Bpond 3 ditis defonnans in, 
534 

thumb in, 533 
treatment of, 551 
infections and, 510, 512, 548 
influen/a and, 510, 51 1 
intestinal infection and, 513 
joints m, treatment of, 551 
measles and, 510 
menopause and, 511 
mental strain and, 511 
metabolism and, 513, 517 
monarticulai, diagnosis of, 543 
prognosis of, 546 
muscles in, 517 
nature of, 504 

neivous S 3 stem and, 512, 517 
m old age, 529 
osteomyelitis and, 510 
paiatysis agitans and, 541 
pathology of, 514 
peri-articular, 518 
acute, 519 
age and, 528 
ankle-joints in, -523 
arthritis m, 520 
blood in 526 
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Arthritis deformans, pcri-articulai , cliar- 
actei of attack, 51S 
in children, 527 
chionic, 519 

circulator}^ system in, 524 
elbow-jomt in, 521 
fever in, 519, 524, 531 
fingers in, 522 

glandular enlargement in, 
519, 525 
hands in, 522 
hip-jomts in, 522, 533 
lomt ini oh ed, 51S 
knee-joints m, 522, 533 
inonaiticular, 530 
muscular atropln in, 523 
ni}mcarditis m, 521 
oedema in, 527 
onset of, 51S 
pain in, 520 
pericarditis m, 524 
phlebitis in, 524 
pleurisy m, 524 
pneumonia in, 524 
piognosis of, 545 
pulse in, 519, 524, 531 
relieves in, 527 
sacro-iliac joint in, 522, 534 
shouldor-jomt in, 521 
skin in, 526 
spleen in, 519, 525 
stornoclaincular joint in, 521 
subcutaneous fibroid nodules 
ill, 525 

temporomavillary joint in, 
521 

toes in, 523 
tieatment of, 551 
mine in, 526 
lertebra; in, 520 
nnst-joints in, 521 
pigmentation m, 526 
pleurisy and, 510, 524 
pregnancy and, 511 
prognosis of, 545 
pyorrhoea aheolaiis and, 510 
race and, 509 

Raynaud’s disease and, 540 

rheumatic fever and, 513 

scarlet fever and, 510 

scleroderma and, 540 

sev and, 508 

Still’s disease and, 528 

symmetry of, 523 

symptoms of, 517 

synoiual membrane m, 514, 515 

syphilis and, 510 

tonsillitis and, 510 

trauma and, 510 

treatment of, 548 

typhoid fea er and, 510 

a^acemes m, 555 

a illous arthritis m, 540 


Aithritis, cvophthalmic goitie iiid, 438 
experimental, 513 

gonoirhocal, diagnosis of, fiom arth- 
iitis deformans, 542 
m hypertrophic osteo-arthropath} , 
70S, 712 

“infectious,” 502, 543 
111 Raynaud’s disease, 040 
rheumatoid, 504 
in scleroderma, 665, 669, 671 
of spine, diagnosis of, 543 
a illous, 540 

diagnosis of, 540 
gonorrhoea and, 510 
loose bodies in joint ind, 540 
syphilis and, 540 
trauma and, 540 
treatment of, 554 
tuberculosis and, 540 
Ascites m exophthalmic goitre, 435 
in hypernephroma of kidne} , 302 
Ascoh’s theor} of uraimia, 90 
Asiatic cholera, acute nephiitis and, 132 
Asphyxia in Raynaud’s disease, 626, 630, 
634 

Astasia-abasia, 568 

classification of, 569 
definition of, 568 
diagnosis of, 569 
etiology of, 568 
fatigue in, 569 
incoordination in, 569 
prognosis of, 570 
symptoms of, 568 
treatment of, 570 
Asthenia in Addison’s disc ise, 366 
Asthenic paralysis, 606 
Asthma, goitre, 409 
renal, 97, 175 
uraimic, 97 

Ataxia, vasomotor, 627, 672 
Athyrea, 447 
Athyrosis, 447 

Atrophy in erythromelalgia, 678 

of muscles m hvpeitiophic osteo- 
arthropathy, 712 
of skin in sclerodeima, 667, 670 
Auto-intoxication, myotonia congenita 
and, 605 


B 

Bacieriologi of cjstitis, 228 
of Hodgkin’s disease, 478 
of infections of urinarj tract, 218, 232 
of pyelitis, 232, 238 
of pyelonephritis, 232, 238 
of ureteritis, 231 
of urethra, 226 
of urethritis, 227 
of uiine, 226 
Bacteriuria, 233, 253 
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Bamberger’s type of hypertrophic osteo- 
arthropathy, 713 

Basedow’s disease, 415 See Goitre, 
exophthalmic 

Bence-Jones’ protein in urine, 73 
Bial’s test for pentose in iiiine, SO 
Bile in urine, 83 
Bilhar/ia h^ematobia m urine, 51 
Bilirubin crj stals in urine, 53 
Bladder, paralj'sis of, pj ehtis and, 242 
pyelonephritis and, 242 
renal calculi and, 332 
in tuberculosis of kidney, 280 
Blood in acromcgalj, 470 
in acute nephritis, 128 
in Addison’s disease, 368 
in arthritis deformans, 526 
cells in abscess of kidne} , 252 

in suppuratne nephritis, 252 
in chronic interstitial nephritis, 174 
corpuscles in urine, 49 
in exophthalmic goitre, 435 
in Hodgkin’s disease, 493 
in myxoedema, 459 
in osteomalacia, 564 
in periodic paralj sis, 619 
pressure in Addison’s disease, 368 
in chronic nephritis, 173, 195, 
196 

treatment of, 205 
in scleroderma, 672 
in urcemia, 87 

in urine, determination of, 223 
Bloodvessels in chronic paienchjm itous 
nephritis, 151 
in goitre, 410 

Bone marrow in Hodgkin’s disease, 488 
Bones m acromegaly, 466 

in arthritis deformans, 514, 516 
in cretinism, 449, 451 
in facial hemiatrophy, 732 
in hypertrophic osteo-arthropathj , 
707 

in osteogenesis imperfecta, 726 
in osteomalacia, 562 
in Paget’s disease, 718 
in progressn e myositis ossificans, 592, 
593 

in scleroderma, 671 

Bouchard’s nodes, diagnosis of, from 
hypertrophic osteo-arthropathy, 
714 

theory of uriemia, 88 
Bougies m genito-unnary diagnosis, 337 
p-oxybutyric acid, 81 
Bradford’s theory of uricmia, 89 
Brain m acromegaly, 467 
in Addison’s disease, 364 
m Raynaud’s disease, 637 
tumor of, diagnosis of, from chronic 
interstitial nephritis, 193 
Bright’s disease, 103 See Nephritis 
meaning of term, 103 


Bionchiectasis, hypei trophic osteo-arth- 
ropatlty and, 705 

Bronchitis, arthiitis delormans and, 511, 
524 

in chronic interstitial nephritis, 175 
hj’^pertrophic osteo-arthropathy and, 
705 

in Paget’s disease, 722 
Bronchopneumonia in acute nephiitis, 
128 

Bronzed skin disease, 360 
Brown-S^quard’s theory of uiicmia, 89 
Bulbar paralj sis, ascending, 606 

diagnosis of, from m3 asthenia 
gravis, 614 

Bums, nephritis and, 115 


0 

Caucium carbonate calculi, 317 
civstils in urine, 53 
origin of, 326 

oxalate cr3'stals in uiine, 52 
phosphates, oiigin of, 326 
sulphate cr3'stals in urine, 53 
Calculus, diagnosis of, from tuberculosis 
of kidney, 290 
pyelitis and, 241 
renal, 315 

age and, 319 
alkalinuna and, 321 
anuria in, 332 
bilateraht}' of, 318 
bladder in, 332 
cilcium carbonate, 317 
classification of, 315 
color of, 318 
constipation in, 331 
coral, 317 

cri stalhzation of, 323 
m still, 317 
definition of, 315 
diagnosis of, 333 

fiom chronic prostatitis, 
331 

03 stoscop3’^ in, 333 
from phlebohths, 333 
fiom seminal a esicuhtis, 334 
from tumor, 333 
diet and, 320 
disintegration of, 319 
distribution of, 320 
etiology of, 319 

h3'potheses of, 322 
form ol, 318 
formation of, 327 
hrematuria m, 331 
heredity and, 319 
inorganic origin of matrix of, 
327 

lackstone, 317 
Icidney and, 328 
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Calculus, renal, lime and, 320 
location ot, 329 
mulberry, 317 
nausea in, 331 
nucleus of, 317 
number of, 31S, 319 
occupation and, 320 
organic origin of matrix of, 326 
pain in, 330 
patholog}’' of, 32S 
pebble, 317 

phj'sical characters of, 31G 
pre\ lous disease and, 321 
primary, 315 

renal colic in, 330 y 

secondary, 315, 322 
sex and, 319 
sire of, 318 
staghorn, 317 
symptoms of, 330 
treatment of, 334 
ureter and, 328 
urinaiy functions and, 322 
reaction and, 323 
vomiting in, 331 
xanthin, 317 
r-raj s in, 334 

tuberculosis of kidney and, 277 
ureteral, 315 

symptoms of, 332 
treatment of, 334 
uric acid, gout and, 66 
Carboluria, 61 
Carcinoma of adrenals, 358 
of kidne}^, 308 
of prostate, 347 
of th 3 TOid gland, 398 

Cardiac disease, chronic interstitial neph- 
ritis and, 162 

disturbance in Paget’s disease, 722 
failure in uraimia, 96 
Caiotid glands in acromegaly, 467 
Cartilage in arthritis deformans, 514, 516 
Casts in abscess of kidney, 252 
in chronic pyelonephritis, 252 
renal, 50 See Renal casts 
in suppurative nephritis, 252 
in tuberculosis of kidney, 285 
urinary, 26 

Catarrhal pyelitis, acute, 243 
Catheters in genito-urinary diagnosis, 337 
ureteral, 289 
Cephalomegaha, 728 
Cerebral hemorrhage in chronic intei- 
stitial nephritis, 169 

Cerebrospinal meningitis, epidemic, neph- 
ritis and, 109 

Chevne-Stokes respiration in chronic 
interstitial nephritis, 176 
in uraemia, 98 

Chickenpox, nephritis and, 109 
Chills in abscess of kidney, 255 

in primary suppurative myositis, 579 


Chills in pj’-elitis, 255 

in p 3 mgenic infections of kidne 3 , 255 
Chlorides in urine, determination of, 225 
Chlorosis, exophthalmic goitre and, 419 
Cholera, nephritis and, 110 
Cholesterin, crystals in urine, 54 
Choluria, 83 

sulphur test for, 84 
Chondrodystrophia fetalis, 453 
h 3 'perplastica, 695 
h 3 'poplastica, 694 
malacica, 694 
Chorea, nephritis and, 110 
Chvostek’s phenomena in ma’xcedema, 
458 

in sporadic cretinism, 452 
Ch 3 de in urine, 57 
Ch3duria, 57 

Circulator 3 ' disturbances of kidney, 37 
S 3 'stem in arthritis deformans, 524 
Cirrhosis of In or, h 3 '’pertrophic osteo- 
arthropath 3 ' and, 705 
Clubbed fingers, 704 
Colic in angioneurotic oedema, 658 
Coma in chronic interstitial nephritis, 180 
in uiffiinia, 93 

diagnosis of, 194 
Congenital cystic kidne 3 , 36 
m3xaidema, 450 
osteosclerosis, 703 
Congestion of thyroid gland, 390 
Conjunctiva in angioneurotic oedema, 658 
Constipation in acromegal 3 ’^, 468 
in Addison’s disease, 366, 369 
arthritis deformans and, 510 
in chronic interstitial nephritis, 175 
parench 3 niatous nephiitis, 151 
P3'ehtis and, 241 
in renal calculi, 331 
in sporadic cretinism, 452 
in tuberculosis of kidney, 286 
Com. ulsions in acute nephntis, 128 

in chronic interstitial nephritis, 180 
in ur'emia, 91 
Coial calculi, 317 

Cornea, ulceration of, in exophthalmic 
goitre, 433 
Cretinism, 448 
endemic, 448 

bones in, 449 
clinical featuies of, 449 
etiology of, 448 
hair in, 449 
idioc 3 " in, 449 
nails in, 449 
patholog 3 of, 448 
skin in, 449 
teeth in, 449 
thyroid gland m, 449 
treatment of, 450 
fetal, achondroplasia and, 688 
sporadic, 450 

abdomen in, 452 
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Cretinism sporadic, anncmia in, 461 
bones in, 451 
Chvostek’s phenomenon in, 452 
deafness in, 452 
definition of, 450 
diagnosis of, 452 

from achondroplasia, 453 
from congenital adipositj , 
453 

from dwarfism, 453 
from Mongolian idiocj^ 453 
from rickets, 453 
etiologj^ of, 450 
hair in, 451 
hands in, 452 
head in, 451 
idiocy in, 452 
muscles in, 451 
organotherapj in, 454 
patholog}'^ ol, 450 
prognosis of, 454 
skin in, 451, 452 
symptoms of, 451 
teeth in, 451 
thyroid gland m, 451 
treatment of, 454 
1 aneties of, 452 
Cryoscopy, 42 
of blood, 223 
of urine, 196, 225 
Crystals in urine, 52 

ammonio-magnesium, 53 
ammonium uiate, 52 
bilirubin, 53 
calcium carbonate, 53 
oxalate, 52 
sulphate, 53 
cholesterin, 64 
cystin, 53 
hsamatoidin, 53 
hippuric acid, 54 
indigo blue, 54 
leucin, 54, 68 
magnesium phosphate, 53 
neutral calcium phosphate, 53 
stellar phosphate, 53 
triple phosphate, 53 
tyrosm, 54, 68 
uric acid, 52 
xanthin, 63 

Cutaneous lesions in uraimia, 98 
Cyanosis m Hodgkin’s disease, 491 
in Raynaud’s disease, 631, 634 
Cjst adenoma of kidnej, malignant 
papillary, 309 

Cystic kidney, congenital, 36 
pyelitis, 244 
Cystin calculi, 317 

crystals in urine, 53 
origin of, 326 
Cystinuria, 70 

C^ stitis, bacteriologj of, 228 

chronic interstitial nephritis and, 1G2 


Cj stitis, modes of infection m, 228 
organisms in, 230 
pyelitis and, 241 
pj’elonephritis and, 241 
tuberculosis of kidney and, 277 
aarieties of, 229, 231 

Cj'^stoscope in gemto-unnary diagnosis, 
339 

Cj'^stoscopj , 219, 289, 303, 340 


D 

DEArNESS m acromegah, 470 
in Hodgkin’s disease, 491 
in m 3 'xcedema, 458 
in sporadic cretinism, 452 
Delirium in Addison’s disease, 368 

in chronic interstitial nephiitis, 178 
111 uremia, 94 
Dcrcum’s disease, 570 
Dermatomyositis, 581 
angina in, 585 
definition of, 581 
dermatitis in, 585 
diagnosis of, 586 
distiibution of, 582 
etiology of, 581 
fei er in, 584 
liistologA of, 583 
knee-jerks in, 585 
muscles in, 583 
nen ous sj stem in, 585 
cedema in, 584 
pain in, 584 
parasites and, 581 
jiathology of, 583 
prognosis of, 586 
race and, 582 
season and, 582 
sex and, 582 
skin in, 583 
spleen in, 585 
stomatitis in, 585 
sj'^mptoms of, 584 
toxins and, 582 
treatment of, 586 
urine in, 585 

Diabetes, chronic nephritis and, 161 

diagnosis of, from Addison’s disease, 
371 

from Raynaud’s disease, 644 
insipidus, diagnosis of, from chronic 
mtcistitial nephritis, 193 
melhtus, diagnosis of, from cluonic 
interstitial nephritis, 192 
Diarrhoea m acute nephritis, 126 
m Addison’s disease, 366, 369 
m amyloid kidney, 214 
arthritis deformans and, 510 
in chronic inteistitial nephritis, 175 
parenchj^matous nephritis, 151 
m exophthalmic goitre, 436 



Diarrhoea m p 3 ^ehtis, 255 

in tuberculosis of ludney, 2S6 
in uriunia, 95 

Diphtheria, nephritis and, 109, 131 
Diphtheritic paral 3 ’’sis, diagnosis of, from 
m 3 msthenia gravis, 611 
Diplopia in myasthenia grans, 611 
Displacements of kidno 3 ’', 36 
Dorsod 3 mia, 557 
Drugs, nephritis and, 115 
Dura in acromegal 3 , 467 
Dv arfism, 452 

diagnosis of, from sporadic cretinism, 
453 

D 3 schondroplasia, 703 
D 3 'scrasia, periosteal, 725 
D 3 ^senterv, aithritis deformans and, 510 
nephritis and, 110 

Dyspepsia, arthritis deformans and, 510 
D 3 'sphagia in Hodgkin’s disease, 491 
Dyspnoea in acromegal 3 ^, 470 
in acute nephritis, 12S 
in Addison’s disease, 36S 
in chronic interstitial nephritis, 170, 
175 

in exophthalmic goitre, 436 
in goitre, 409 
in Hodgkin’s disease, 490 
in h 3 '^pernephroma of kidney, 302 
in m 3 asthenia grai is, 612 
in syphilis of thyroid gland, 397 
in tumors of thyroid gland, 399 
in uriemia, 97 
D 3 sth 3 'roidization, 422 


E 

Ears m chronic interstitial nephritis, ISl 
Ecchymoses in primary suppuratii e 
myositis, 579 

Echinococcus of th 3 >-roid gland, 397 
Eclampsia in kidney of pregnancy, 135 
parathyroid glands and, 388 
Empn 3 'sema in Hodgkin’s disease, 491 
Empyema, hypertrophic osteo-arthrop- 
ath 3 r and, 705 
of renal pehis, 236 

Endarteritis obliterans, diagnosis of, from 
er 3 'thromelalgia, 680 
Endemic cretinism, 448 
Endocarditis, acute nephritis and, 132 
pyelitis and, 241 
Epilepsy in acromegaly, 470 
parathyroid glands and, 388 
in Raynaud’s disease, 638 
Epmephritis, 266 
Epistaxis in acromegal 3 ’^, 468 
in goitre, 411 
renal, 56 

Epithelial casts, 50 

cells in tuberculosis of kidney, 285 
in urine, 49 
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Epithelial cells in urine, determination of, 
223 

Ergotism, diagnosis of, from Raynaud’s 
d^isease, 646 

Er 3 ’^sipelas, arthritis deformans and, 510 
nephritis and, 110, 132 
Er 3 ’^thema, angioneurotic oedema and, 
652 

exudatn um multiforme, heredity 
and, 654 

•with auto-intoxications, 054 
•mth infections, 653 
Tilth poisons, 653 
nodosum, nephritis and, 110 
in primar 3 ’- suppurative mi ositis, 579 
in scleroderma, 668 

Er 3 ’^thematous eruptions in urainiia, 99 
Er 3 ’^thromelalgia, 675 
age and, 676 
atroph 3 in, 678 
definition of, 675 
diagnosis of, 678 

ceriical nb and, 682 
from acromegal 3 , 472 
from alcoholic neuritis, 681 
from diseases of brain, 080 
of spinal cord, 680 
from endarteritis obliterans, 680 
from neuritis, 681 
from Ra 3 maud’s disease, 679 
etiolog 3 " of, 676 
23 ain in, 677 
parts affected in, 678 
pathology of, 676 
redness in, 678 
sex and, 676 
skin in, 677, 678 
sweating in, 678 
s 3 '’mptoms of, 677 
treatment of, 082 
Esbach’s albuminometer, 48 
Exophthalmic goitre, 415 See Goitre, 
exophthalmic 
Exophthalmos, 430 

Exostoses in progressive m 3 msitis ossifi- 
cans, 593 

Eyes in acromegal 3 , 468 

in chronic interstitial nephritis, 181 
in exophthalmic goitre, 430 
in m 3 ’^xa,dema, 458 
in Raynaud’s disease, 637 


F 

Facial hemiatrophy , 731 
Faeces in urinmia, 95 
Family periodic paral 3 sis, 618 
Fatt 3 ’' casts, 51 
Feet in acromegaly, 469 

m ^^hypertrophic osteo-arthropath 3 ^, 

Fehhng’s test for sugars in urine, 79 
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Feltz’s theory of ursemia 89 
Fermentation test for sugars in urine, 79 
Fetal chondrodystrophj", 453 

cretinism, achondroplasia and, 688 
Fever in abscess of kidney, 255 
in acute nephritis, 127 
albuminuria of, 46 
in angioneurotic oedema, 659 
in arthritis deformans, 519, 524, 531 
in dermatomyositis, 584 
in exophthalmic goitre, 437 
in Hodgkin’s disease, 492 
m paranephritis, 268 
in primary suppurative myositis, 579 
in pyelitis, 255, 256 
m pyogenic infections of kidney, 255 
in uraimia, 91, 98 
Fibrinous p 3 'elitis, 244 
Fibrmuria, 58 

Fibroid nodules m arthritis deformans, 
525 

Fibroma of kidnej, 313 
Filaria sanguinis hominis in urine, 52 
Fingers m hypertrophic osteo-aithrop- 
athy, 711 

Fractures, intra-uterine, osteogenesis im- 
perfecta and, 725 
Fragihtas ossium, 559, 726 
congenita, 725 

French’s theory of uraimia, 88 
Functional albuminuria, 45 


G 

Gait in myxoedema, 458 

Gangrene in Rajmaud’s disease, 635, 645 

Gangrenous pj^ehtis, 244 

Gas in urine, 58 

Gastritis, diagnosis of, from chronic 
interstitial nephritis, 193 
Genito-urinar 3 '' diagnosis, asepsis m, 338 
bougies in, 337 
catheters in, 337 
cystoscope in, 340 
instrumental, 337 
ureteral catheterization in, 340 
urethroscope in, 339 
Ausual, 339 

tract, tuberculosis of, diagnosis of, 
344 

Giant urticaria, 648 
Giantism, achondroplasia and, 689 
diagnosis of, from acromegaly, 472 
Giants, 465 

Glands, adrenal See Adrenal glands 
parathyroid See Parath 3 T 0 id glands 
pituitar3’^, 463 

thyroid See Th 3 roid glands 
Glandular enlaigement in arthritis defor- 
mans, 519, 525 
m Hodgkin’s disease, 489 
Glioma of adrenals, 359 


Globulin in urine, test for, 48 
Glomerulus, capillaries of, 28 
changes in, 28 
Gl3Cosuria, 76 
tests foi, 78 

Glycuronic acid in urine, 78 
Gmehn’s test foi choluria, 83 
Goitre, 401 

aberrant, 408, 412 
age and, 403 

amyloid degeneration and, 407 
“asthma,” 409 
bloodvessels in, 410 
complications of, 411 
C 3 sts and, 407, 412 
“death,” 409 
definition of, 401 
diagnosis of, 411 
distribution of, 402 
drinking water and, 405 
dvspnoea in, 409 
etiolog 3 ’' of, 403 
exophthalmic, 415 

achiomatopsia in, 433 
acute, 438 
age and, 417 
albuminuria in, 436 
alimentary canal in, 435 
alopecia in, 435 
amblyopia in, 433 
anorexia in, 435 
aihythmia in, 430 
ascites in, 435 
blood in, 435 

chemistry of th 3 roid gland 
427 

chlorosis and, 419 
circulation in, 429 
clinical forms of, 438 
complications of, 437 
definition of, 415 
diagnosis of, 439 

from “lodism,” 439 
diarrhoea in, 436 
diet in, 441 
dyspnoea in, 430 
emaciation in, 437 
etiology of, 417 
exophthalmos in, 430 
eyes in, 430 
fever in, 437 
frequenej’- of, 417 
fright and, 417 
heart in, 429 
hemorrhages in, 430 
heredity and, 417 
hypophysis in, 427 
h'v steria and, 438 
iodine and, 427, 442 
kidnej’^s in, 436 
tymphatic system in, 426, 435 
Moebius’ sign m, 432 
muscles in, 427, 433 
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Goitre, exophthalmic, mj^dnasis m, 433 
m 3 fOsis in, 433 
mj^xcedema and, 437 
nervous sjdem in, 427, 433 
oedema in, 435 
operations for, 445 
parathyroid glands in, 426 
pathology of, 419 
pigmentation in, 435 
polyuria in, 436 
piegnancjr and, 419, 436 
prognosis of, 440 
pruritus in, 435 
sex and, 417 
sexual organs m, 436 
skin in, 434 
spleen in, 426, 435 
sympathetic sj'stem in, 426 
sj'mptoms of, 427 
tabes dorsalis and, 438 
tachj'caidia in, 429 
theories of, 419 
thj’^mus gland in, 426 
tltyroid gland in, 422, 427 
tonsillitis and, 418 
treatment of, 440 
tremor in, 433 
tuberculosis and, 418 
ulceration of cornea in, 433 
V Graefe’s sign in, 432 
vitiligo in, 435 
vomiting in, 436 
weakness in, 434 
worry and, 418 
a:-ravs in, 443 
fibrous, 407 
heart, 410 
hemicrania in, 411 
injury of, 411 
intialaryngeal, 409 
intratracheal, 409 
laryngospasm m, 409 
nerves in, 410 
oesophagus in, 410 
onset of, 407 
pain in, 411 
parenchj^matous, 406 
patholog}’' of, 406 
prognosis of, 413 
scleroderma and, 672 
sex and, 404 
si/e of, 408 
skin in, 411 
soil and, 405 
symptoms of, 407 
thj^roiditis and, 395 
tinnitus aurium in, 411 
treatment of, 413 
vascular, 406 
wandering, 409 

Gonococcus, chronic parenchj^matous 
nephritis and, 146 
pseudo-, 341 


Gonorrhoea, arthritis deformans and, 510 
spondylitis deformans and, 535 
tuberculosis of kidney and, 277 
villous arthritis and, 540 
Gonorrhoeal arthritis, diagnosis of, from 
arthritis deformans, 542 
Gout, arthritis deformans and, 541 

diagnosis of, from arthritis defor- 
mans, 542 

nephritis and, 116, 159 
rheumatic, 503 
uric acid calculi and, 66 
v Graefe’s sign m exophthalmic goitre, 
432 

Granular casts, 51 
Gravel, sediment, origin of, 327 
Graves’ disease, 415 See Goitre, exoph- 
thalmic 

H 

Hjematemesis in hj'pernephroma of 
kidney, 302 

Hiematogenous infections of kidney, 247 
Hsematoidm crystals in urine, 53 
Haimatoporphynnuria, 61 
Haematuria, 54, 291 

in carcinoma of kidnev, 309 
m chronic nephritis, 171, 185 
etiology of, 56 

in hypernephroma of kidney, 300, 304, 
306 

in renal calculi, 331 
m sarcoma of kidnej’-, 311 
tests for, 55 

in tuberculosis of kidne} , 284 
in tumors of pelvis of kidnej , 314 
Hajmoglobinuria, 72 

m angioneurotic oedema, 659 
diagnosis of, 74 
etiology of, 72 
paroxysmal, nature of, 72 
in Raynaud’s disease, 72, 633, 

639 

Haemophilia, renal, 56 
Hair m acromegaly, 469 
m cretinism, 449, 451 
in myxcedema, 458 
m scleroderma, 671 
m urine, 52 

Halisteresis ossium, 559 
Hands in acromegaly, 469 

in hypertrophic osteo-arthropathy, 
711 

m myxcedema, 458 
m sporadic cretinism, 452 
Head in acromegalj'^, 468 

m sporadic cretinism, 451 
Headache m acromegalj”^, 468 
in acute nephritis, 128 
in Addison’s disease, 368 
in angioneurotic oedema, 659 
m chronic interstitial nephritis, 179 
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Headache in myxocdema, 45S 
m ummia, 94 

Heait in acromegalj', 467, 469, 470 
in Addison’s disease, 364, 368 
in am} loid kidneA , 214 
in chronic interstitial nephritis, 168 
172, 184 

parench 3 ’’inatous nephritis, 151 
in exophthalmic goitre, 429 
in goitre, 410 
in myxoedema, 459 
in Rajmaud’s disease, 640 
Heat test for albumin in urine, 47 
Heberden’s nodes, 532 

diagnosis of, from h 3 'pertrophic 
osteo-arthiopath 3 , 714 
prognosis of, 547 
symptoms of, 532 
treatment of, 554 

Heller’s test for albumin in urine, 47 
Hemiatrophy, facial, 731 
bones in, 732 
course of, 732 
diagnosis of, 732 
prognosis of, 732 
sex and, 732 
skin in, 732 
SAmptoms of, 732 
traumatism and, 732 
tieatment of, 732 
Hemicrania in goitre, 411 
Hemiplegia, diagnosis of, from Ila 3 naud’s 
disease, 642 

Hemorrhages in acute nephiitis, 128 
cerebral, in chronic interstitial neph- 
ritis, 169, 176 

in exophthalmic goitre, 430 
retinal, in arteriosclerosis, 183 
in chronic nephritis, 182 
Hemorrhagic erosions in un?mia, 95 
P3ehtis, 243 

Hippuric acid cr 3 'stals in urine, 54 
Hodgkin’s disease, 475 
acute, 490 
age and, 477 
anoimia in, 493 
bacteriolog 3 ^ of, 478 
blood in, 493 
bone marrow in, 488 
chronic, 490 
C 3 ^anosis in, 491 
deafness in, 491 
definition of, 475 
diagnosis of, 494 

from glandular tuberculosis, 
497 

from l 3 mphatic leuktemia, 
496 

from l 3 TOphosarcoma, 495 
from multiple m 3 eloma, 
495 

from sarcoma, 495 
from splenic anoimia, 494 


Hodgkin’s disease, diagnosis of, from 
S 3 "phihs, 495 

from tumors of mediasti- 
num, 495 

distribution of, 477 
d 3 sphagia in, 491 
d 3 spnoca in, 490 
emph 3 ' 6 ema in, 491 
eosinophiles in, 480 
experimental inoculations in, 
479 

etiolog 3 of, 477 
fe\er in, 492 
giant cells in, 483 
glandular su elhng in, 489 
histolog 3 ’' of, 482 
jaundice in, 491 
kidne 3 in, 487, 492 
lacrimal glands in, 488 
In er in, 487, 492 
lungs in, 487 
I 3 mph glands in, 480 
ccdema in, 491 
onset of, 489 
pam in, 491 
paral 3 sis in, 491 
parotid glands in, 488 
patholog 3 of, 480 
prognosis of, 498 
regenciation in, 485 
relapsing fe\er in, 493 
secondaiv growths in, 486, 491 
sex and, 477 
skin in, 192 
spiroch ctos and, 480 
spleen in, 486, 491 
S 3 mptoms of, 489 
treatment of, 498 
T-ra 3 'S in, 499 
tubeiculosis and, 479 

a ert’s test for choluria, 84 
ne casts, 50 

Hydatid booklets in mine, 52 
H 3 'drocephalus in achondioplasia, 699 
II 3 dronephrobis, 329 

tuberculosis of kidne 3 ' and, 277 
Hj'per'cmia of adienals, 356 
of kidne 3 ', 37 

in Ra 3 ’-naud’s disease, 634, 035 
Hyperchondioplasia, 703 
Hyperepinephr 3 ^, 354 
Hypernephroma of adrenals, 358 

of kidne 3 ', 297 See Kidne 3 ’’, h 3 ’'per- 
nephroma of 

tuberculosis of kidne 3 " and, 277 
Hyperostosis cranii, diagnosis of Paget’s 
disease from, 724 

diagnosis of, from acromegal 3 ^, 472 
of skeleton with cyst-building, 724 
of skull, general, 728 
course of, 729 
symptoms of, 729 
nodular, 729 
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Hyperostosis of skull, nodular, patliologj 
of, 730 

prognosis of, 730 
symptoms of, 730 
treatment of, 730 
H}^perplasia of adrenals, 355 
Hjpertrophic osteopathies, 704 

pulmonarj^ osteo-arthiopathj , 704 
Hypertrophy of adrenals, 355 
of prostate, 345 
Hypo-epinephrj , 354 
HjqDophysis cerebri, 403 

m exophthalmic goitre, 427 
m myxoedema, 457 
Hypoplasia of adrenals, 355 
Hyposthenuria, 125 
Hypoth} roidism, 447 
Hysteria, angioneurotic redema and, 
652 

diagnosis of, from m3 asthenia gia\ is, 
614 

exophthalmic goitre and, 438 


I 

V 

Idioci in cretinism, 449, 452 
Indicanuna, 60, 63 
tests for, 64 

Indigo blue cr} stals 111 urine, 54 
Indox3d, 63 

Infantile m3'xoedema, 450 
Infarct of kidne}’’, 38 
Inflammation of adienals, 357 
Influenza, arthritis defoimans and, 510, 
511 

hypertrophic osteo-arthropath} and, 
705 

nephritis and. 111, 131 
Insanit} m m3'xcedema, 458 
Insurance, life, 733 
Intermittent oedema, 648 
Interstitial nephritis, chronic, 158 
Intestinal infection, arthritis deformans 
and, 513 

Intestines, ulcers of, m uraemia, 95 
Intoxications, adrenals and, 356 

chronic parench3TOatous nephritis 
and, 146 

Intralar3mgeal goitre, 409 
Intratracheal goitre, 409 
Intra-uterine fractures, osteogenesis im- 
perfecta and, 725 
rickets, achondroplasia and, 687 
Intussusception, diagnosis of, from angio- 
neurotic cedema, 660 
lodism, 381, 414, 439 

diagnosis of, from exophthalmic 
goitre, 439 

Ischaemia in Ra3maud’s disease, 634 
Ischuria, 41, 59 


J 

Jackstone calculi, 317 
Jaundice, albuminuria in, 46 

diagnosis of, from Addison’s disease, 
372 

m Hodgkin’s disease, 491 
m h3’’pernephroma, 302 
nephritis and, 116 

Joints, loose bodies m, villous arthritis 
and, 540 
in m3’'algia, 556 
m Paget’s disease, 720 


K 

Kidnei, abscess of, definition of, 236 
diagnosis of, 259 
prognosis of, 261 
S3'mptoms of, 255 
urine m, 252 
absence of, 35 
in acute nephritis, 119 
adenocarcinoma of, 309 
adenoma of, 310 

malignant papillar3 C3"st, 309 
amyloid, 211 

age and, 212 
anaimia in, 214 
chronic suppuration and, 211 
diagnosis ol, 214 

from chronic interstitial 
nephritis, 190 
parench} matous neph- 
ritis, 152 
diarrhoea in, 214 
etiology of, 211 
heart m, 214 
cedema in, 214 

pathological anatom}' of, 212 
prognosis of, 216 
lenal ^essels in, 213 
retinitis m, 215 
sex in, 212 
spleen in, 214 
S3mptoms of, 214 
syphilis and, 212 
treatment of, 216 
tuberculosis and, 211 
uraimia m, 215 
urine m, 214 
anremia of, 37 
angioma of, 313 
anomalies of excretion of, 40 
of shape and position of, 35 
capsular space in, 28 
carcinoma of, 308 
diagnosis of, 309 

from h} pernephroma, 305, 
309 

from tuberculosis, 291 
duration of, 309 
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Kidney, carcinoma of, li-ematuna in, 300 
pain in, 309 
pathology of, 308 
s 3 TOptoms of, 309 
treatment of, 309 
tumor m, 309 

in chronic interstitial nephritis, 164 
parenchj matous nephritis, 147 
circulatory disturbances of, 37 
color excretion test of, 225 
congenital cj stic, 36 
congestion of, diagnosis of, from 
acute nephritis, 137 
from chronic inteistitial 
nephritis, 189 
parenchymatous neph- 
ritis, 153 

contracted, congenital, 159 
diagnosis ot, 190 

cryoscop 5 ’’ of blood m diseases of, 223 
cystic, diagnosis of, from chronic 
interstitial nephritis, 193 
decapsulation ot, 209 
diet and, 33 
dilution test of, 226 
diseases of, introduction to, 17 
displacements of, 36 
epithelium of, 19 
excretion bj", blood and, 22 
of solids bj', 21, 33 
of water bj^, 20, 33 
m exophthalmic goitre, 436 
fibroma of, 314 

floating, tuberculosis of kidney and, 
277 

function of, 18 
functional activity of, 223 

competenc}^ of tests for, 41 
glomerular changes in, 28 
m Hodgkin’s disease, 487, 492 
hvpertemia of, 37 
hypernephroma of, 297 
albuminuria m, 302 
ascites in, 302 
cystoscopj’- m, 303 
diagnosis of, 303 

from adenoma, 305 
from carcinoma, 305, 309 
from fibroma, 305 
from hydronephrosis, 304 
from lipoma, 305 
from perinephritis, 304 
from poljmj’^stic disease, 305 
from pyonephrosis, 304 
from renal calculus, 304 
from rhabdomyoma, 306 
from sarcoma, 305 
from teratoma, 306 
from tuberculosis, 303 
duration of, 303 
dyspnoea in, 302 
etiologj of, 297 
hsematemesis m, 302 


Kidney, h> pernephroma of, Immaturia 
m, 300, 304, 306 
histology of, 299 
imasion of, 300 
jaundice m, 302 
nausea m, 302 
cedema m, 302 
pain m, 301 
patliologj' of, 297 
symptoms of, 300 
treatment of, medical, 306 
surgical, 306 

results of, 307 
tumor in, 301 
urine in, 302 
laricocele m, 302 
1 omitmg m, 302 
T-rays in, 303 
infarct of, 38 

infections of, bacteriologj of, 232 
diagnosis of, 256 
diet m, 264 
operation m, 265 
prophylaxis ot, 262 
Aaccmes m, 264 
interstitial changes in, 29 
large red, 148 

white, 147 A 

lipoma of, 313 

lobulated, tuberculosis of kidnej and, 
277 

malformations of 35 
metln lene-blue test of, 43 
mobility of, 36 
parathyroid glands and, 389 
parench^ matous changes m, 20 
passu e congestion and, 37 
peh is of, tumors of, 314 

diagnos's of, 314 
Immatuiia m, 314 
non-papillarj , 314 
pain in, 314 
papillar-^ , 314 
prognosis of, 314 
treatment ol, 314 
phloridrm test of, 44, 225 
physiology of, 17 

polycystic diseases of, diagnosis of, 
from hypernephroma, 305 
of pregnancy, 133 

amuminuna m, 134 
chronic interstitial nephritis and, 
102 

diagnosis of, 135 
eclampsia m, 135 
etiologj’- of, 134 
oedema m, 135 
prognosis of, 135 
sjmptoms of, 134 
theories of, 134 
treatment of, 135 
urine in, 134 

pyogenic infections of, 236 
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ICidney, pyogenic infections of, anuria in, 
250 

chills in, 255 
by contiguity, 248 
diagnosis of, 256 
etiolog}’^ of, 237 
fever in, 255 
h-ematogenous, 247 
pain in, 253 
pathology of, 243 
prognosis of, 260 
sj'mptoms of, 248 
traumatic, 248 
treatment of, 262 
tumor in, 254 
urine in, 250 
renal calculi and, 328 
rhabdomyoma of, diagnosis of, from 
h 3 ''pernephroma, 306 
sarcoma oi, 310 

diagnosis of, from h 3 perneph- 
roma, 305 
haimaturia m, 311 
pain m, 311 
prognosis of, 311 
S 3 nnptoms of, 311 
treatment of, 311 
tumor in, 311 

^ondary contracted, 148, 151, 158, 

separate, functional activit 3 ' of, 224 
surgical, definition of, 236 
teratoma of, diagnosis of, from h 3 'per- 
nephroma, 306 
toMiis and, 25 
tuberculosis of, 273 

acute miliar 3 ', 278, 282 
age and, 277 
albummuria in, 283 
anaamia in, 286 
bilateral, 280 
bladder in, 280 
calculus and, 277 
casts in, 285 

chronic p 3 'elitis and, 277 
constipation in, 286 
course of, 286 
C 3 "stitis and, 277 
C3^stoscopy in, 289 
death m, 287 
diagnosis of, 287 

from calculus, 290 
from carcinoma, 291 
from hypernephroma, 291, 
303 

from p 3 elitis, 291 
from pyelonephritis, 291 
diarrhoea in, 286 
epithelial cells in, 285 
etiology of, 274 
experimental, 281 
feier in, 286 
floating kidney and, 277 


Kidne 3 ^, tuberculosis of, frequency of, 281 
gonorrhoea and, 277 
hiematuria in, 284 
histolog 3 ’- of, 279 
hydronephrosis and, 277 
hypernephroma and, 277 
hypertroph 3 ’’ of prostate and, 
277 

infection in, 274 
lobulated kidney and, 277 
nephrectomy in, 294 
nephrostomy in, 295 
nephrotomy in, 295 
pain in, 285 
pathogenesis of, 274 
pathology of, 278 
phimosis and, 277 
pregnancy and, 277 
primary, 274, 278, 282 
prognosis of, 291 
pulse in, 286 
pus cells in, 284, 288 
sex and, 277 

stricture of urethra and, 277 
S 3 'mptoms of, 282 
trauma and, 277 
treatment of, 292 
climatic, 296 
hygienic, 296 
medicinal, 296 
prophylactic, 292 
surgical, 293, 295 
s 3 'mptomatic, 296 
tubercle bacilli in, 284, 288 
tuberculin m, 290 
tumor in, 285 
unilateral, 280 
ureter in, 280 
ureteritis and, 277 
urine in, 282, 288 
tubular changes in, 29 
tubules of, disturbances of, 24 
function of, 23 
tumors of, 257 
age in, 297 
classification of, 298 
benign, 313 

diagnosis of, 314 
symptoms of, 314 
treatment of, 314 
embrymnic, 311 

diagnosis of, 313 
pathology of, 312 
symptoms of, 313 
treatment of, 313 
wounds of, pyelitis and, 241 
pyelonephritis and, 241 
Knee-jerks in dermatomyositis, 585 
in Thomsen’s disease, 603 
Knee-joints m acromegaly^, 469 
Kreatmm excretion, 66 
Kyphosis in achondroplasia, 699 
in acromegaly, 469 
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Kyphosis in hypertrophic osleo-aithrop- 
athy, 712 

in Paget’s disease, 719, 722 
in progressive myositis ossificans, 592 


L 

Lacrimal glands in Hodgkin’s disease, 
488 

Lactose in urine, 77 

Lardaceous disease of kidne}, 211 See 
Kidnej'^, amyloid 
Larjmgospasm m goitre, 409 
Larjmx in acromegaly, 4G9 

in angioneurotic oedema, 657 
Lead, chronic nephritis and, 160 
Legs in myxeedema, 458 
Leontiasis ossea, 728 
Leprosy, diagnosis of, from scleroderma, 
675 

Leucin crystals m urine, 54, 68 
Leukaemia, lymphatic, diagnosis of, from 
Hodgkin’s disease, 496 
Leukocj tes in urine, 49 
Leukoderma in scleroderma, 670 
Le^nllose in unne, 76 
Lichen’s test for acetone, 82 
Life insurance, 733 

abscesses and, 743 
adenitis and, 749, 753 
age and, 740 
alcohol and, 750, 764 
apoplexy and, 756 
appendicitis and, 743, 765 
arteriosclerosis and, 765 
asthma and, 746, 764 
blindness and, 765 
cancer and, 756, 765 
colic and, 746 
convulsions and, 749 
cough and, 746 
deal ness and, 765 
debility and, 747 
deformities and, 752 
delirium and, 747 
diabetes and, 747, 756, 765 
diarrhoea and, 747 
dizziness and, 747 
dropsy and, 748 
drug habit and, 748, 766 
dysentery and, 747 
dj'spepsia and, 748, 766 
emphysema and, 766 
epilepsy and, 766 
erjsipelas and, 748 
examination for, 739 
errors in, 758 
fainting and, 748 
family historj”^ and, 754, 757 
fistula and, 748 

genito-urmary diseases and, 746, 
747, 750, 753 


Life insurance, gout and, 749, 756 
luemophilia and, 756 
luemoptysis and, 750 
headache and, 749 
heart disease and, 758, 765, 766 
height and, 753 
hemorrhoids and, 752 
heredity in, degrees of, 766 
historj^ and, 743 
injury and, 750 
insanity and, 750 
jaundice and, 750 
lumbago and, 751 
medical depaitmentof, 736 
selection in, 735 
nephritis and, 764 
neurasthenia and, 751 
occupation and, 740 
operations and, 750, 752 
paralj sis and, 751 
palpitation and, 751 
pension and, 752 
physician and, 737 
pleuris}^ and, 752 
pneumonia and, 752 
policies in, 735 
poljp and, 751 
pregnane}" and, 766 
pnnciples of, 733 
race and, 739 
residence and, 740 
rheumatism and, 752, 756 
substandard Incs in, 762 
rating of, 763 
sunstroke and, 753 
s}phihs and, 753 
tobacco and, 753 
tubeiculosis and, 756, 758, 766 
examination for, 760 
A accination and, 743 
A ai icose A eins, 706 
V eight and, 753 

Lindemann’s theory of ursomia, 89 
Lipoma of kidne} , 313 

diagnosis of, from h} perne- 
phroma, 305 
Lipomata, multiple, 571 
Lipuria, 83 

calculi and, S3 
Lithiasis, urinary, 315 
Lithuria, 65 

etiology of, 65 
tests lor, 66 

Lia er, acute yellov" atrophy of, nephritis 
and, 110 

in chronic interstitial nephiitis, 169 
cirrhosis of, hypertrophic osteo- 
arthropathy and, 705 
in Hodgkin’s disease, 487, 492 
Lobstein’s disease, 726 
Locomotion m myasthenia graA is, 613 
Locomotor ataxia, diagnosis of, from 
progressiA"e myositis ossificans, 594 
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Lordosis in ichondroplasia,, 699 
in acromegal}^ 469 
Lumbago, 557 

Lungs in Hodgkin’s disease, 487 

malignant disease of, hj'pertropluc 
osteo-arthropatli}’' and, 705 
Lymph glands in Hodgkin’s disease, 4S0 
tuberculosis of, diagnosis of, 
from Hodgkin’s disease, 497 
Lymphatic leuk-emia, diagnosis of, from 
Hodgkin’s disease, 496 
S3^stem, Addison’s disease and, 364 
in exophthalmic goitre, 426, 435 
Lymphomatoses, 496 
Lymphorrhages in mj asthenia giavis, 608 
Ljmphosarcoma, diagnosis of, from 
Hodgkin’s disease, 495 


M 

Magnesium phosphate, oiigm of, 326 
Malacosteon, 559 

Malarial fe\ er, angioneurotic oedema and, 
6'19 

chronic interstitial nephritis and, 
160 

parench3matous nephritis 
and, 146 

diagnosis of, from Addison’s 
disease, 371 
nephritis and, 110, 132 
Malformations of kidne3’’, 35 
Malnutrition, p3^ehtis and, 242 
pyelonephritis and, 242 
Malpighian bodies in acute nephiitis, 120 
in chronic interstitial nephritis, 
165 

parench3 matous nephri- 
tis, 148 

Mania m chronic interstitial nephritis, 
178 

in Raynaud’s disease, 639 
in ursemia, 94 

Mardchal’s test for choluna, 84 
Marie’s disease, 464 

t3^pe of h3’pertrophic osteo-arthrop- 
ath3r, 713 

Measles, arthritis deformans and, 510 
nephritis and, 109, 132 
Mediastinum, tumors of, diagnosis of, from 
Hodgkin’s disease, 495 
hypertrophic osteo-arthropath3’^ 
and, 705 
Megalocephalia, 728 
Melancholia in Ea3maud’s disease, 639 
Melanoderma in Paget’s disease, 723 
Melanuria, 61, 65 
tests for, 65 

Menorrhagia in m3"xcedema, 459 
Mercur3'^, nephritis and, 111 
Metabolism, acromegah and, 471 
in arthritis deformans, 513, 517 


Metabolism, nephritis and, 116, 161 
osteomalacia and, 561, 565 
Metastatic abscesses, diagnosis of, from 
primar3’- suppuratii e myositis, 580 
Meth3 lene-blue test of kidne3% 43 
Me3mert’s nodes, diagnosis of, from h3'pei- 
trophic osteo-arthropathy, 714 
Microcephalus, 730 
Micromegal3^ 473 
Micromelia, 453 

Microorganisms in urine, determination 
of, 223 

Microsomia, 453 

Migraine, angioneurotic oedema and, 650 
in periodic paral3’’sis, 619 
Milro3 ’s disease, 661 
Mitchell’s (Weir) disease, 675 
Mobility of kidney, 36 
Moebius’ sign in exophthalmic goitie, 432 
Mollities ossium, 559 

Mongolian idioc3 , diagnosis of, from 
sporadic cretinism, 453 
Morphinism, angioneurotic oedema and, 
649 

Morphoea, 674 

Mucous membiane in angioneurotic 
oedema, 657 
Mulberr3’^ calculi, 317 
Mumps, nephritis and, 109 
Muscles in acromegal3’', 469 
in arthritis deformans, 517 
cramps in, in chronic interstitial 
nephntis, 179 
in dermatomyositis, 583 
diseases of, 575 

in exophthalmic goitre, 427, 433 
in myasthenia grans, 60S, 610 
in m3mtonia congenita, 604 
in osteomalacia, 563 
m param3mclonus multiplex, 615 
in periodic paratysis, 619 
in primary myositis fibrosa, 588 
in scleroderma, 671 
in sporadic cretinism, 451 
m Thomsen’s disease, 597 
Muscular atroph3 in arthritis deformans, 
523 

d3'stroph3'^, diagnosis of, from m3 as- 
thenia grai is, 614 
M3algia, 555 
chronic, 557 
diagnosis of, 557 
dorsod3mia in, 557 
etiolog3f of, 556 
loints m, 556 
lumbago in, 557 
muscles in 557 
pain m, 557 
pathology of, 556 
pleurod3mia in, 557 
Bcapulod3mia in, 557 
63 mptoms of, 557 
torticollis m, 557 
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Myalgia, trauma and, 556 
treatment of, 557 
Myasthenia gravis, 606 
age and, 607 
bulbar muscles in, 611 
definition of, 606 
diagnosis of, 614 

from bulbar paral} sis, 614 
from diphtheritic paralj'sis, 
614 

from hjsteria, 614 
from muscular d 3 'tstroph}'-, 
614 

from polioencephalitis, 614 
diplopia in, 611 
dj'spnoea in, 612 
etiology of, 606 
extremities in, 612 
infectious diseases and, 607 
locomotion m, 613 
lymphorrhages in, 608 
muscles in, 607, 610 
mj'asthenic reaction in, 609, 613 
nervous diseases and, 607 
occupation and, 607 
onset of, 611 
pathogenesis of, 609 
pathology of, 607 
pregnancy and, 607 
prognosis of, 614 
ptosis in, 611 
reflexes in, 613 
rest in, 615 
sex and, 607 
Stelwag’s sign in, 611 
sjonptoms of, 610 
thymus glands in, 608 
toxins in, 609 
treatment of, 615 
urine in, 613 

V Graefe’s symptom in, 611 
Myasthenic reaction, 609, 613 
Mydriasis in exophthalmic goitre, 433 
Myeloma, Bence-Jones’ protein in, 74 

multiple, diagnosis of, from Hodg- 
kin’s disease, 495 

Myocarditis in arthritis deformans, 524 
Myoclonus, parathjTOid glands and, 388 
Mj'osis in exophthalmic goitre, 433 
in uraemia, 94 
Myositis, 575 

definition of, 575 
fibrosa, primarj--, 588 

definition of, 588 
diagnosis of, 589 
etiology of, 588 
muscles in, 588 
mdema in, 588 
onset of, 588 
pain in, 588 
pathology of, 588 
prognosis of, 589 
symptoms of, 588 


Myositis, fibrosa, primary', treatment of, 
589 

non-suppuratn e, 581 
ossificans, piogressive, 589 
age and, 590 
bones in, 592, 593 
definition of, 589 
diagnosis of, 594 

from locomotor ataxia, 
594 

from spondylitis de- 
formans, 594 
etiology of, 589 
exostoses in, 593 
histology of, 591 
k 3 'phosis m, 592 
ceclema in, 592 
ossification in, 591 
pain in, 592 
patholog 3 ’^ of, 590 
prognosis of, 594 
race and, 590 
scoliosis in, 592 
sex and, 590 
S 3 mptoms of, 592 
treatment of, 594 
suppuratne, primar 3 , 576 
age and, 577 
chills in, 579 
definition of, 576 * 
diagnosis of, 580 

from metastatic ab- 
scesses, 580 
from osteomyelitis, 580 
ecch 3 mosis in, 679 
er 3 ’’tfiema in, 579 
etiolog 3 ' of, 576 
ferer m, 579 
histolog3 of, 578 
ccdema in, 579 
onset of, 579 
pain in, 579 
patholo^ of, 578 
prognosis of, 580 
lecurrence in, 579 
season and, 578 
sex and, 578 
Btaph3dococci and, 576 
streptococci and, 577 
S 3 mptoms of, 579 
treatment of, 580 
■with special terminal lesions, 588 
M 3 'otonia acquisita, 603 
congenita, 604 

auto-intoxication and, 605 
definition of, 604 
diagnosis of, 605 
etiolog 3 of, 604 
muscles in, 604 
cedema in, 605 
pathology of, 604 
prognosis of, 605 
symptoms of, 605 
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Myotonia congenita, thjTOUS gland in, 
604 

treatment of, 605 
parathyroid glands and, 388 
transitoria, 603 
Myotonic reaction, 602 
Mj\oedema, 455 
age and, 456 
albuminuria in, 459 
alimentary tract in, 459 
arms in, 458 
arteriosclerosis in, 459 
blood in, 459 

Ch\ ostek’s phenomenon in, 458 

congenital, 450 

deafness in, 458 

definition of, 455 

diagnosis of, 460 

etiology of, 455 

exophthalmic goitre and, 437 

eyes in, 458 

gait in, 458 

hair in, 458 

hands in, 458 

headache in, 458 

heart in, 459 

hypoph'^ sis in, 457 

incomplete, 460 

infantile, 450 

insanity in, 458 

legs m, 458 

menorrhagia in, 459 

nephritis in, 459 

nose in, 457, 459 

oedema in, 457 

operative, 455 

pathology of, 456 

prognosis of, 460 

sex and, 456 

skin in, 456, 457 

speech m, 458 

spontaneous, 455 

symptoms of, 457 

temperature in, 459 

thyroid gland in, 457 

tinnitus in, 458 

tongue in, 457 

treatment of, 461 

urine in, 459 

varieties of, 459 


N 

Nails in cretinism, 449 

in hypertrophic osteo-arthropathv, 
711 

Nanism, 452 

Nausea in acute nephritis, 126 
in Addison’s disease, 366 
m chronic interstitial nephritis, 175 
parenchvmatous nephntis, 150 
m h-\ pernephroma of kidnej , 302 
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Nausea in pyelitis, 355 
in renal calculi, 331 
in urajmia, 94 

Necrosis m Eaynaud’s disease, 632, 633, 
635 

Necrotic progressn e facial atrophj , 731 

Nephritis, 30, 103 
acute, 119 

albuminuria in, 125 
alcoholism and, 130 
amaurosis in, 128 
Asiatic cholera and, 132 
blood in, 128 
complications of, 136 
convulsions m, 128 
diagnosis of, 136 

from chronic nephritis, 137 
152 

from congestion of kidney, 
137 

from cyclic albuminuna, 
137 

from febrile albuminuria, 
137 

diarrhoea in, 126 

diet in, 140 

diuretics in, 143 

dyspnoea m, 128 

elimination in, 142 

erysipelas and, 132 

etiology of, 119 

fe\er m, 127 

from cold, 129 

headache in, 128 

hemorrhages in, 128 

influenza and, 131 

interstitial tissue m, 122 

kidney in, 119 

malaise in, 129 

malarial fever and, 132 

Malpighian bodies in, 120 

measles and, 132 

nausea in, 126 

oedema in, 123 

onset of, 123 

pathology of, 119 

pneumonia in, 128 

pre-albummuric stage of, 126 

primary, 133 

prognosis of, 138 

pulse in, 127 

skin m, 127 

smallpox and, 131 

stomatitis in, 126 

sweating m, 143 

S3Tnptoms of, 123 

tongue in, 126 

treatment of, 139 

tuberculosis and, 132 

tubules in, 121 

types of, 123 

typhus fei er and, 131 

ulceratn e endocarditis and, 132 
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Nephritis, acute, unemic palsies in, 128 
urine in, 124 

freezing point of, 125 
vaccination and, 132 
varicella and, 131 
vomiting in, 126 
■water in, 141 

acute 3 ello-w atrophy of In er and, 110 

age and, 118 

burns and, 116 

chickenpox and, 109 

cholera and, 110 

chorea and, 110 

chronic, arteriosclerotic form, 167 
coma in, diagnosis of, 191 
death in, 197 
diabetes and, 161 
diagnosis of, from Addison’s dis- 
ease, 372 
diffuse, 190 
interstitial, 168 

albuminuiia in, 172 
alcoholism and, 160 
aphasia in, 179 
appetite in, 175 
arteries in, 168, 173 
arteriosclerosis and, 162 
blood in, 174 

pressure in, 173 
breath in, 175 
bronchitis in, 175 
cardiac disease and, 162 
cerebial hemorrhage in, 
169 

Chejme-Stokes respiration 
in, 176 

in childhood, 159 
coma in, 180 
complications of, 184 
congenital, 159 
constipation in, 175 
convulsions in, ISO 
cramps in muscles in, 179 
cystitis and, 162 
delirium in, 178 
delusional insanity in, 178 
diagnosis of, 186 

from acute nephritis, 
137, 191 

from albuminuria, 191 
from amjloid kidnej’^, 
190 

from anuria, 194 
from arteriosclerosis, 
189 

from chronic paien- 
chj-^matous, 152, 189 
from congestion of kid- 
ney, 189 

from cystic kidnej"-, 193 
from diabetes 192, 193 
from diseases of heart, 
188 


Nephritis, chionic interstitial, diagnosis 
of, from enlarged 
prostate, 193 
from gastritis, 193 
from malignant dis- 
ease, 193 

from neurasthenia, 193 
f 1 om parenchj matous 
nephritis, 189 
from pjiemia, 193 
fiom tumor of brain, 
193 

di irrhoca in, 175 
d 3 spnoca in, 170, 175 
cais m, 181 
elimination in, 206 
cpistavis in, 177 
Dtiologj of, 158 
experimental, 163 
c^es in, 181 
gout and, 159 
hematuria in, 171, 185 
headache in, 179 
heart in, 168, 172, 184 
hemoi linages in, 176 
heieditj in, 159 
kidnej s in, 164 
leul and, 160 
Iner in, 169 

malarnl fe\er and, 160 
Malpighian bodies in, 165 
mama in, 178 
metabolism and, 161 
nausea in, 175 
nor\ ous s^ inptoms in, 178 
neuralgia in, 179 
oedema in, 170, 178 
onset of, 170 
pain in, 175, 178 
parah sis in, 179 
pathology of, 164 
pericarditis in, 186 
peritonitis m, 186 
pigment ition in, 177 
pleurisj'- in, ISO 
pregnancj’- and, 162 
primarj-^, 104 
prognosis of, 194 

blood pressure and, 195 
uraimia and, 196 
P5ehtis and, 162, 246 
lenal tubules in, 165 
■\ essels in, 166 
letina in, 181 

retinal hemorrhages in, 182 
rheumatic ^e^ er and, 160 
scarlet fei er and, 160 
secondar} , 167 
simulating brain tumor, 179 
skin in, 177 
stomatitis in, 175 
supiarenal gland in, 169 
symptoms of, 170 
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Nephritis, chronic interstitial, taste in, 
ISl 

thirst in, 175 
interstitial tissue in, 166 
tongue in, 175 
toxsemia in, 178 
traumatism and, 162 
treatment of, 197 
active, 198 
alcohol in, 200 
anosmia in, 207 
bathing in, 204 
cardiac, 204 
climate and, 161, 203 
diet in, 198 
exercise in, 202 
headache in, 208 
meat m, 201 
medicinal, 205 
prophj lactic, 197 
surgical, 209 
sjmptomatic, 208 
water ^in, 199 
unilateral, 164 
uraimia in, 173 
uraemic palsies m, 179 
ulcers in, 169, 173 
urine in, 170 
vomiting in, 175 
nephroptosis and, 162 
parenchymatous, 146 
albuminuna and, 147 
alcoholism and, 146 



complications of, 151 
constipation in, 151 
diagnosis of, 152 

from acute nephritis, 
152 

from am3loid kidney, 
152 

from chronic intersti- 
tial, 152, 189 
from congestion of 
kidne}^, 153 
diarrhoea in, 151 
etiologj^ of, 146 
gonococcus and, 146 
heart in, 151 
intoxications and, 146 
kidney m, 147 
malarial fe^ er and, 146 
Malpighian bodies in, 148 
nausea in, 150 
cedema in, 150, 156 
patholog} of, 147 
prognosis of, 153 
scarlet fei er and, 146 
sj mptoms of, 149 
treatment of, 153 
tuberculosis and, 147 
uremia in, 151 


Nephritis, chronic parenchymatous, 
urine in, 149 
vomiting in, 150 
classification of, 30, 103, 105 
cold and, 117 
diabetes and, 116 

diagnosis of, acute exacerbations 
and, 190 
erroneous, 186 
errors in, 187 
diphtheria and, 109, 131 
drugs and, 115 
d3senter> and, 110 
epidemic cerebrospinal meningitis 
and, 109 

er} sipelas and, 110 
er3'thema nodosum and, 110 
etiolog}"^ of, 107 
gout and, 116 
heredity and, 118 
infectious diseases and, 107 
influenza and. 111 
jaundice and, 116 
malaria and, 110 
measles and, 109 
mercur} and. 111 
metabolism and, 116 
mixed forms of, 106 
mumps and, 109 
m m3xcedema, 459 
occupation and, 118 
cedema in, effect of, 124 
pneumonia and, 110, 131 
in pol} m3’’ositis hemorrhagica, 587 
pregnane}' and, 117 
purpura and, 110 
purulent, diagnosis of, 260 
tumor in, 254 
P3'-ccmia and, 110 
P3ehtis and, 241 
relapsing fever and, 110 
rheumatic feier and, 110 
scarlet fever and, 108 
septicaunia and, 110 
sex and, 118 

suppuratn e, blood cells in, 252 
casts in, 252 
definition of, 236 
pain in, 254 
prognosis of, 261 
pus cells m, 252 
renal tissue in, 252 
S3mptoms of, 249 
traumatic, prognosis of, 261 
urine in, 252 
S3'phihs and. 111 
tonsillitis and, 110 
toxins and, 114 
traumatic, urine in, 253 
tuberculosis and. 111 
t3']3hoid feier and 109, 130 
t} phus fe\ er and, 110 

1 aaccima and, 110 



INDEX 


788 

Nephritis, A^arieties of, 31 
whooping-cough and, 109 
a:-rays and, 115 
3 ellow fever and, 110 
Nephrol 3 ’^sins in uramia, 90 
Nephroptosis, chronic nejihutis and, 102 
Nerves in goitre, 410 
Nervous influences, angioneurotic crdeina 
and, G49 

B3'stem, arthritis deformans and, 512, 
517 

in dermatom 3 ositis, 5S5 
in e\ophthalmic goitre, 427, 433 
in m 3 asthenia gra\ is, G07, G08 
Neuralgia, angioneurotic oedema and, 050 
in chronic inteistitial nephritis, 179 
Neurasthenia in Ra 3 ’naud’s disease, G30 
Neuritis, diagnosis of, from er 3 tliromcl- 
algia, OSl 

h\pertrophic osteo-arthropath 3 and, 
706 

multiple, diagnosis of, from Rav- 
naud’s disease, G43 
Neuromvositis, 587 

Nitric acid test for albumin in urine, 17 
Nose in m 3 '-vcEdcma, 457, 459 


0 

OcHRO^oSIS, alkaptonuria and, 70 
urine in, G1 

CEdema in acute nephritis, 123 
in am 3 loid kidne 3 , 21 1 
angioneurotic, G4S 
in arthritis deformans, 527 
in chronic interstitial nephritis, 170, 
178 

parench 3 ''matous nephritis, 150 
in dermatom 3 msitis, 584 
effects of, 150 

in exophthalmic goitie, 135 
in Hodgkin’s disease, 491 
in h 3 ’'pernephroma of kidnc 3 , 302 
intermittent, G48 
in kidne 3 of prcgnanc\ , 135 
of legs, hereditar 3 , 6G1 
crises in, G63 
diagnosis of, 663 
etiolog 3 ^ of, 6G3 
heredit 3 f and, 661 
s 3 'mptoms of, 663 
treatment of, 664 
in m 3 mtonia congenita, 605 
in m 3 ^xcedema, 457 
in primar 3 '^ m 3 'ositis fibrosa, 588 
suppurative m 3 'ositis, 579 
in progressive m 3 msitis ossificans, 
592 

recurrent, acute, 648 
in scleroderma, 667, 669 
m th 3 Toiditis, 395 
in tnmors of th 3 W 0 id gland, 399 


(Edema, n andenng, 648 

without albuminuria, 124 
(Esophagus in goitre, 410 
Osteitis defoimans, 715 

diagnosis of, from acromegal 3 , 
472 

tumor-building, 721 
paienclnmatous, chronic, 725 
Osteo-ai thritis, 504, 531 
Osteo-arthropatlw, diagnosis of, from 
acroineg il 3 , 472 
113 pertropliic pulmon 11 \ , 701 
age ind, 707 
ankles m, 712 
arlhiitis in, 708, 712 
itroph 3 of muscles in, 712 
B iniberger’s ti jic of, 713 
bones in, 707, 712 
broncliicctasis lud, 705 
bronchitis and, 705 
ciiiliosis of li\cr and, 705 
definition of, 701 
diagnosis of, 714 

from acromegah , 714 
from iithritis defor- 
mans, 71 1 

from Bouchard’s nodes, 
714 

from Heberden’s nodes 
711 

from klc 3 ncrt’s nodes, 
711 

fiom Paget’s disease, 
724 

cmp 3 ema and, 703 
otiolog} of, 705 
feet in, 712 
fingers in, 711 
hands in, 711 
mfluen/a and, 705 
kyphosis in, 712 
malignant disease of lung 
and, 705 

of mediastinum 
ind, 705 
klarie’s (3 pe of, 713 
nails in, 711 
onset of, 708 
pain in, 708 
patholog 3 of, 707 
pleuriS 3 and, 705 
pneumonia and, 705 
prognosis of, 714 
race and, 706 
sex and, 706 
symptoms of, 708 
syphilis and, 705 
treatment of, 714 
tuberculosis and, 706 
types of, 713 
'i;-ia 3 's m, 708, 714 
Osteogenesis imperfecta, 725 
bones in, 726 
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Osteogenesis imiierfoctn., ctiologv of, 72”> | 
intia-vitciine fi icfures mid, 72") j 
niturc of, 72 t 
patlvologs of, 720 
S 3 philis nncl, 720 
Ostcomnlicn, 559 
sgc uul, 5G0 
blood in, 501 
bones in, 502 
congenit i, 725 
definition of, 559 
dingnosis of, 500 

from Pigct’s cliseise, 721 
dislnbution of, 559 
ctiolog) of, 559 
metabolism and, 5()1 505 
muscles in, 503 
nutrition in, 502 
o\ ines in, 503 
pun in, 501 

pirntln roid gl iiids mid, 399, 501 
pitliologs of, 500 
pehis 111 , 503 
pli\ siologicil, 500 
pregmnci mid, 500 
sex iiid, 500 
EMiiptoms of, 501 
tlieorios of, 501 
tliMOid ghnd in, 5(il, 501 
tre itinent of, 500 
urine in, 501 
^ 'ineties of, 505 
^ ertebr e in, 503 
with C 3 st-biiddiiig, 721 
Osteomtclitis, nitliiitis defoninns md, 
510 

diagnosis of, fiom prinnri Mippiira- 
tne myositis, 590 
Osteopathies, h 3 pcrtroi)liic, 701 
Osteoperiostitis, toxigenic, 701 
Osteoporosis congenita, 725 
Ostcopsatln robis, 720 
etiolog} of, 727 
prognosis of, 727 
63 mptoiiis of, 727 
treatment of, 72S 
Osteosclerosis, congenital, 703, 725 
Ostitis deformans, 715 
malacissans, 559 
Oxalic acid, origin of, 325 
in mine, 08 
Oxaluna, 07 

tieaiment of, 08 


P 

Pagft’s disease, 715 

ank} losis in, 719 
aitenosclerosis m, 720, 722 
bones in, 71S 
bronchitis in, 722 
cardiac disturbances in, 722 


Paget’s disease, definition of, <1 > 
diagnosis of, 725 

from icroincgih, 721 
from h 3 pcrostosis cranii, 
721 

from 113 pel trophic osteo- 
irthiop itln , 721 
fioin ostcomalaci 1 , 725 
from sjiondi litisdefonn ins, 
721 

etiologi of, 717 
licrcditN and, 718 
joints 111 , 720 
kipliosis in, 719, 722 
melanoderma 111 , 72 5 
occiiirencc of, 717 
onset of 721 
osteoin il ici i in, 719 
pain 111 , 721 
pitliologi of, 71 s 
prognosis of, 721 
scoliosis in, 722 
SMiijitoins of, 715, 721 
S 3 philis and, 721 
treatnientof, 721 
tumors mid, 720 

Pain in Vddison’s disoiso, 305, 300, 309 
in arthiitis defoninns 520 
in benign tumors of kidnei, 51 1 
in c ircinoni i of kidiici , 309 
in dcTinUonnositis, >S 1 
in goitre. 111 
in Hodgkin's disc ise, 191 
in ]i\ pcincjihroin i of kidiiet, 301 
in h\ iieitroiiliic ostco-artlirojiitln, 
70S 

in 1113 ilgia, 557 
in oslcom dacia, 561 
in Paget’s discisc, 721 
111 piriiiophiitis, 2 GS 
in poh 1113 osilis hemorrhagica, 5SG 
in pimnra 1113 ositis fibrosa, 5SS 
suDpuritnc nnositis, 579 
in pi ogressn e 103 ositis ossific ms, 592 
in p 3 clitis, 253 
111 p 3 elonepIiritis, 251 
in p 3 0gcnic infections of kidiie 3 , 253 
ni p 3 oiicphrosis, 234 
in Ra3 Hand’s disease, 032, 03() 
in leinl calculi, 330 
111 saiconn of kidnc 3 % 311 
in spond 3 litis defonmns, 530 
in suppiiiatne nephritis, 254 
in tin roiditis, 391 
in tuberculosis of kidnc 3 , 285 
in tumois of peh is of kidnc 3 , 31 1 
of thj loid gland, 400 
Palsies, urmmic, in acute nephiitis, 129 
in chionic nephritis, 179 
Panatropln , local, 111 scleroderma, 67 
Pancreas in aciomegalj", 468 
Par.esthesia in aciomcgah, 470 
in Addison’s disease, 308 
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PaicpsthesiT, in Raj naud’s disease, 634 
in spondjditis deformans, 538 
Parah'sis aaitans, arthritis deformans 
and, 541 

paiatlijroid glands and, 388 
ascending bulbar, 606 
asthenic, 606 

bulbar, diagnosis of, from mj as- 
thenia graa is, 61 1 
in chronic nephritis, 170 
diphtheritic, diagnosis of, from in-\- 
asthenia graMS, Oil 
in Hodgkin’s disease, 401 
periodic, 618 
abortnc, 623 
age 111 , 619 

auto-intoMcation in, 610 
blood in, 619 
bulimia in, 622 
course of, 023 
definition of, 618 
etiologj of, 618 
hereditj in, 010 
migraine in, 610 
muscles in, 610 
mj asthenia gra^ is and, 620 
paralj sis in, 021 
pathology of, 010 
leactions in, 622 
s} mptoms of, 021 
treatment of, 023 
urine in, 010 

in tumors of thyioid gland, 400 
in ui emia, 92 

Paramyoclonus multiplex, 015 
diagnosis of, 010 
etiology of, 015 
groups of, 016 
muscles m, 010 
pathologj-^ of, 015 
prognosis of, 017 
symptoms of, 016 
treatment of, 017 
Paramyotonia congenita, 003 
Paranephric abscess, 200 
Paranephritis, 206 
course of, 269 
diagnosis of, 209 
etioiog}’- of, 267 
fe\er m, 268 
pain in, 268 
pathology of, 268 
prognosis of, 270 
symptoms of, 268 
tieatment of, 270 
tumor 111 , 269 
urine in, 269 

Parasites, dermatomyositis and, 581 
pyelitis and, 242 
pyelonephritis and, 242 
Parathj roid glands, 382 
accessoij , 385 
anatomj’- of, 384 


I Pai athyroid glands, description of, 384 
eclampsia and, 388 
cmbryologj’^ of, 385 
epilepsy and, 388 
m exophthalmic goitie, 420 
kidnej s and, 389 
lesions of, results of, 385 
location of, 384 
mj oclonus and, 388 
mj otoiiia and, 388 
number of, 38 i 
osteomalacia and, 389 
pai alj SIS agitans and, 388 
rickets and, 389 
stiucture ol, 385 
tetanj and, 383, 385 
inf intilc, 387 
non-operatn e, 380 
operatne, 385 
thj roid ind, 389 
transplantation of, 388 
tumors of, 390 

Parenclnmatous iiephiitis, chronic, 146 
osteitis, chronic, 725 
Parotid glands m Hodgkin’s disease, 488 
Pathomimia, 045 
Pebble c ilcuh, 317 

Pcllagia, diagnosis of, from Addison’s 
disease, HI 

Pchis m icromegih, 109 
of kldnc^ , Illinois of, 314 
Peptonuna, 75 
Pentoses m urine, 77 
Pentosuua, 77 

Pericarditis in ai tin i1 is deformans, 524 
in uiTinia, 96 
Pciincphric abscess, 260 
Pcnncjihiitis, 200 
Periodic parah sis, 618 
Periosteal aplasia, 725 
djsciasia, 725 

Pciirenal tissues, p^ogenlC infections of, 
230 

Perithelioma of adienals, 357 
Peiitomtis, p-\ ehtis and, 241 
pjclonephiitis and, 211 
Peri-uietentis, 270 
couise of, 271 
diagnosis of, 271 
etiology of, 271 
pj ehtis and, 242 
pj elonephiitis and, 242 
s\ mptoms of, 271 
treatment of, 272 

Peinicious anaania, diagnosis of, from 
Addison’s disease, 372 
Pettenkofei-’s test for chohiria, 84 
Phai jmx in angioneuiotic oedema, 057 
Phenylhydra/me test for siigai in mine, 
80 

Phimosis, pyelitis and, 241 
pyelonephritis and, 241 
tuberculosis of kidney and, 277 
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Phlobiti’? m ^rthntIS dcfomian';, 52-i 
Phloncl7in test of kidncA , 1 }, 225 
Phosphate cn stnls in urine, 53 
Phosplnturn, Gh 
ctlolog^ of, Gt) 
trcatincnt of, G7 
Pin siological allnimimirn, 15 
Pia arachnoid in acroincgah , 1G7 
Picric acid test for albumin m urine, IS 
Pigmentation in arthiitis defonn ins, 52G 
111 exophthalmic goitre, 135 
m scleroderma, G70 
a arieties of, 370 
Pilinnctia, 52 

Pineal gland m acromegah , 1G7 
Pituitan gland, 1G3 

in acromegah , •1G7 
in Addison’s disease, 3G1 
anatonn of, 1G3 
circulatora changes in, -IGl 
degeneration of, JGl 
pathologa of, 4G1 
tumors of, IGl 

Pleunsa, arthritis deformans and, 510, 
524 

In pertrophic ostoo-arthrop i(h\ and, 
705 

Pleurodania, 557 
Pneiimatuna, 5S 

Pneumonia, acute nephritis and, 12S, 131 
in arthritis deformans, 521 
Inpcrtropliic osteo- irtliropatln iiid, 
705 

nephritis and, 110, 131 
Poker-back, 53 1 
Pokcr-spmc, 531 

Poho-encephahtis, diagnosis of, from 
im asthenia graa is, G14 
Poh c} stie disease of kldllc^ , diagnosis of, 
from In pernepliroma, 305 
Poljmvositis hemorrliagica, 5SG 
circulation m, 5S7 
definition of, 5SG 
diagnosis of, 5S7 
ctiologi of, 5SG 
hemorrhage m, 5S7 
nephritis in, 5S7 
onset of, 5S7 
pain 111 , 5S7 
pathologi of, 586 
prognosis of, 5S7 
skin in, 5S7 
sjanptoms of, 5S7 
treatment of, 5S7 
Polj'uria, 41, 59 

m acromegal} , 46S 
in exophthalmic goitre, 430 
Potassium salts, uraimia and, SS 
Piegnancy, arthritis deformans and, 511 
in exophthalmic goitre, 419, 430 
kidnej of, 133 Sec Kidney of 
pregnancy 

mj'asthenia graa is and, G07 


Pregnanc^ , nephritis and, 117 
p^ehtls and, 212, 243 
p'sclonenhritis and, 212, 213 
tuberculosis of kidiiej and, 277 
Progeria, 173 

Prostate gland, carcinoma of, 317 
diagnosis of, 31S_ 
patliolog\ of, 317 
s\mptoms of, 3 IS 
treatment of, 34S 
Inpertropln of, 345 

cathcteri/ation in, 311) 
ojieiation in, 316 
patlioIog\ of, 315 
inchtis and, 211 
p^eloncphrltlsand, 211 
B\ mptoms of, 345 
treatment of, 316 
tuberculosis of kidne\ ind, 
277 

Prostatitis, chronic, diagnosis of, 342 
from renal c.ilculi, 331 
h imaturia in, 313 
s\ mptoms of, 342 
treatment of, 311 

Pruritus III exophthalmic goitre, 435 
Pseudo-achondroplasia, 703 
Pscudolcuka'mn, 497 
Pscudomembr moiis p^clltIs, 211 
P«cudoparah tica, 60() 

Ptosis m mj isthcnia gra\is. Oil 
Pulmonar\ ostco-arthropatln, diagnosis 
of, from acromogalj , 472 
Inpcrtropliic, 701 
tuberculosis, Inpcrtiophic osko- 
arthropatliN and, 705 
Pulse in abscess of kldne^ 256 
111 acute nephritis, 127 
in arthritis deformans, 519, 524, 531 
m pjelitis, 255 

in tuberculosis of kidnej , 2SG 
in uraimia, 91, 96 

Purjiura, angioneurotic cedema and, 653 
nephritis and, 110 
in 13a^ Hand’s disease, 640 
Pus cells III abscess of kldne^ , 252 

in chronic p^ olonephritis, 252 
m suppuratnc nephritis, 252 
111 tuberculosis of kidnc}', 2S4 
in urine, detcimination of, 223 
in urine 57 

Pyaemia, nephritis and, 110 
pyelitis and, 241 

Pvelitis, abscess of tonsil and, 241 
actinoinjces and, 242 
acute catarrhal, 243 
diagnosis of, 258 
fe^ er in, 255 
pain in, 253 
prognosis of, 260 
symptoms of, 249, 255 
treatment of, 263 
tumor in, 254 
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P3'elitis, acute, 'urine in, 250 
age in, 242 
anaimia and 242 
anuria in, 250 
appendicitis and, 241 
bacteria in, 233, 238 
calculus and, 241 
in children, prognosis of, 261 
chronic, 244 

interstitial nephiitis and, 162, 
246 

pain in, 253 
prognosis of, 260 
sj'mptoms of, 249, 255 
treatment of, 263 
tuberculosis of kidncs and, 277 
tumor in, 254 
unne in, 251 
cold and, 242 
constipation and, 241 
cj'stic, 244 
cj'stitis and, 241 
definition of, 236 

diagnosis of, from tuberculosis of 
kidney, 291 
etiolog}'' of, 237 
fibrinous, ^4 
gangrenous, 244 
granular, 244 

hxmatogenous infection in, 239, 247 
hemorrhagic, 243 
histor}’’ of, 237 

hyper troph}' of prostate and, 211 
injuries to rectum and, 242 
malnutrition and, 242 
methods of infection in, 232, 237, 
239 

nephritis and, 211 
nephroptosis and, 241 
obstruction of ureter in, 245 
onset of, 249 

jiaralysis of bladdei and, 242 
parasites and, 242 
pathologj’^ of, 243 
peritonitis and, 241 
peri-ureteritis and, 242 
phimosis and, 241 
of pregnancy, prognosis of, 261 
treatment of, 264 
pseudomembranous, 244 
pya'mia and, 241 
retention of urine and, 242 
septicaimia and, 241 
simple, prognosis of, 261 
stricture of uretei and, 241 
of urethra and, 241 
suppurative, 249 
trauma and, 241 
tuberculosis and, 241 
tumors and, 242 
ulceratn e endocarditis and, 241 
ureter in, 244 
ureteritis and, 242 


Pvehtis, urogenous infection in, 240 
wounds of kidnej' and, 241 
Pyelonephritis, anxmia and, 242 
appendicitis and, 241 
ascending, pathologj' of, 246 
urine in, 251 
bacteria in, 237 
chronic, albuminuna in, 251 
casts in, 252 

passn e congcsion and, 241 
pus cells m, 252 
lenal tissue m, 252 
urine in, 251 
cystitis and, 241 
diagnosis of 260 

from tuberculosis of kidney, 
291 

hj'pertrophj' of prostate and, 241 
injuries of rectum and, 242 
malnutrition and, 242 
nephroptosis and, 211 
pam m, 254 

paralj'sis of bladder in, 242 
parasites and, 242 
pciitomtis and, 241 
peri-uretentis and, 242 
pliimosis and, 211 
pregnancy and, 242, 243 
retention of urine m, 242 
stricture of ureter and, 241 
of urethra and, 211 
suppuratn c, definition of, 236 
trauma and, 241 
treatment of, 263 
tuberculosis of kidnc} and, 242 
tumors and, 242, 254 
ureteritis and, 242 
V ounds of ludnej' and, 241 
Pj'elonephi osis, definition of, 236 
Pe ogenic infections of kidnej , 236 
of perirenal tissues, 236 
of uretei, 236 

P\onephrosis, definition of, 236 
diagnosis of, 260 

fiom hypei nephroma, 304 
pam in, 254 
prognosis of, 261 
stricture of ureter and, 241 
of urethra and, 241 
sjmptoms of, 249 
tumor in, 254 
urine in, 253 

P^'orrheea aheolaiis, arthritis deformans 
and, 510 

Pvrosis in Addison’s disease, 366 
Pyuria, 57 

etiology of 57 
tests lor, 67 


Q 

Quincke’s disease, 648 
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R 

R/ViNAUD S dlSC^EC, G25 
nee and, 02S 
albumnuin i in, 030 
amentia in, C30 
anonnia ili, G33 
ana!slhesia in, G3G 
anmospasni in,_G37 
aph isi i 111 , G37 
arteries in, G-10 
artenoEclerosis and, ()20, G-JO 
arthritis deformaii'’ ind, '510 
asphj xia in, G30, 03 1 
brain in, G37 
character of, G2'), Gil 
ciiilblains in, G3], Oil 
circulation in, G20 
cold and, 02S 
coiniilicatioiis of, G37 
cj anosis in, 031, G3 1 
damp and, G2S 
definition of, 02j 
diagnosis of, Gil 

from beri-beri, Gi3 
from diabetes, Gil 
from ergotism, OIG 
from cr\ thromolalgia, 070 
from gangrene of acute 
infections, Gl'i 
from hemiplegia, 012 
from h\storical gangrene, 
015 

from multiple pangieno, ()!5 
ncniitis, 0l3 

from obhlcratnc irteritis, 
G13 

from jiathomimia, 015 
from spinal coid di'jcases, 
G12 

from rmgom^ eha, 012 
epilepsy m, G3S 
ctiolog\ of, G27 
ejes in, G37 

familj disposition to, 02.S 
gangiene in, 035 

li emoglobinuna in, 72, 03 3, 030 

heart in, GIO 

hemiplegia m, 037 

hyneijomia in, 031, 035 

isclmmia in, G34 

joints in, G40 

mania in, G30 

melancholia in 030 

mild, G31, Gll 

moderate, G32 

morbid anatomy of, G20 

necrosis in, G32, G33, G35 

neurasthenia in, G30 

pain in, 632, G3G 

parj>sthesia m, 634 

pathology of, G29 

purpura in, G40 


Raj naiid’s disease, race and, 02S 

scleroderma and, 010, OOS, (>72 
se\trc, 1)33 
sc\ and, G2S 

seviial disturbances and, G2S 
shock and, 02S 
skin in, 030, GIO 
spleen in, 030 
st ISIS in, 1)31 
swelling m, G37 
SMiimetn of, 035 
sjmptoms of, 0 31 
h\ ncoiic in, 020, 032, 0 53 
s\ philis and, 020 
treatment of, OIG 
necrosis m, 0 17 
urtic in i in, 010 
Reaction, iiu asthenic, 000, 013 
iinolonlc, t)02 

Rectum, injuries of, pjclitis and, 212 
p\clonephntis and, 212 
Recurrent ndema, acute, ()IS 
Reflexes in arthritis tlcfominiis, 527 
111 nn asthenia pra\is, 013 
Rel ipsing fc\er, nepliritis and, 110 
Renal calculus, 315 See C ilcuhis, re i il 
casts, 50 

am\loid, 51 
epitholiil, 50 
fath, 51 
granular, 51 
Imhiu, 50 
■wa\\, 51 
colic, 330 
epistaxis, 50 
h I mophihn, 5G 
peh IS, emtn ema of, 23G 
tissue in al)scess of kidne\ , 252 
in chronic jnclonephritis, 252 
in huppuralnc ncjMintis, 252 
tubules in chronic interstitial 
nejihiitis, 105 

■vessels in chronic interstitial iiephii- 
tis, lOG 

thrombosis of, .38 
Retinitis, albuminuric, 182 
in mm loid kidne\ , 215 
Rhabdoimoma of kidne\, diagnosis of, 
from hj pornephronn, ,300 
Rhacbitis annul ins, 725 
Rheumatic fo\ei, angioneurotic oedema 
and, CIO 

arthritis dcfoimans and, 513 
diagnosis of, from irthiitis 
deformans, 542 
nephiitis and, 110, 100 
gout, 503 

Rheumatism, chionic, 503 

muscular 555 &cMjalgia 
Rheumatoid nithnlis, 501 
Rickets, achondroplasia and, 087 

diagnosis of, fiom sporadic cietinism, 

Acio ■* f 
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Rickets, intra-utenne, achondioplisia 
and, 687 

parathyroid glands and, 389 
Ritter’s theory of ursEmia, 89 
Roberts’ test for globulin in urine, 48 
Rubner’s test for lactose in urine, 81 


S 

Sarcoma of adrenals, 358 

diagnosis of, from Hodgkin’s dis- 
ease, 495 
of kidney, 310 
of thyroid gland, 398 
Scapulodjmia in myalgia, 557 
Scarlet fever, arthiitis deformans and, 
510 

nephritis and, 108, 110, 160 
Scirrhus of tha roid gland, 399 
Sclerodactyhsm in scleroderma, 671 
Scleroderma, 065 
age and, 665 
arthritis in, 665, 669, 071 
deformans and, 540 
atroph}, 667, 670 
blood in, 072 
bones in, 071 
course of, 673 
definition of, 665 
diagnosis of, 674 

from angioneurotic cedema, 059 
from leprosy, 075 
from Raynaud’s disease, 074 
from syringom 3 'eha, 074 
distriliution ot, 667 
er 3 dhema in, 668 
etiolog 3 ’^ of, 665 
Graves’ disease and, 672 
hair in, 671 
heredity and, 665 
herpetiform, 674 
incidence of, 665 
infections and, 665 
leukoderma in, 070 
local, 674 
muscles in, 671 
oedema in, 067, 669 
onset of, 667 
pathology of, 606 
pigmentation in, 670 
prognosis of, 673 

Ra 3 maud’s disease and, 640, 608, 
672 

sclerodactvlism in, 671 
sensation in, 672 
sev and, 665 
skin in, 667, 670 
symptoms of, 667 
telangiectasis in, 670 
treatment of, 675 
ulcer in, 671 
urine in, 672 


Scoliosis in Paget’s disease, 722 

in progressn e m 3 msitis ossificans, 592 
Septicaimia, nephritis and, 110 
pyelitis and, 241 

Shoulder-joints in acomegalj , 469 
Skin in acromegaty, 407, 469 
in acute nephntis, 127 
in Addison’s disease, 304 
in angioneurotic oedema, 656 
in arthritis deformans, 526 
in chronic interstitial nephritis, 177 
in cretinism, 449, 451, 452 
in dermatomyositis, 583 
disease, bronzed, 360 
in er 3 dliromelalgia, 077, 078 
in exophthalmic goitre, 434 
in facial hemiati opl^', 732 
m goitre, 411 
m Hodgkin’s disease, 492 
in myxeedema, 456, 457 
pigmentation of, in Addison’s dis- 
ease, 364, 305, 307, 370 
in poh'mt ositis hemorrhagica, 587 
in Ra 3 maud’s disease, 030, 036, 040 
m scleroderma, 607, 670 
Skull, 113 perostosis of, general, 728 
nodular, 729 

Smallpox, acute nephntis in, 131 
Softening of adrenals, 357 
Spermatozoa in urine, 51 
Spinal cord in acromegal 3 , 467 

in Addison’s disease, 304 
diseases of, diagnosis of, from 
or 3 ’thromelalgia, 080 
from Ra 3 maud’s dis- 
ease 642 

Spine, arthritis of, diagnosis of, 513 
rigidit 3 ' 531 
Splanchnomegal 3 '^, 407 
Spleen in acromegal 3 , 407, 470 
in Addison’s disease, 364 
in amyloid kidne 3 ^, 214 
m arthritis deformans, 519, 525 
in dermatom 3 msitis, 585 
m exophthalmic goitie, 426, 435 
in Hodgkin’s disease, 480, 491 
m Ra 3 naud’s disease, 639 
Splenic anromia, diagnosis of, from Hodg- 
kin’s disease, 494 
Spond 3 ’'litis deformans, 531, 534 
age and, 530 
anasthesia in, 538 
diagnosis of, 539, 544 

from Paget’s disease, 724 
fiom piogressne myositis 
ossificans, 594 
etiolog 3 ’^ of, 535 
gonorrhoea and, 535 
lesions in, 535 
occurience of, 535 
pain m, 536 
paraisthesia in, 538 
prognosis of, 547 
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Spond3'htis dcfonimn'!, icfloNos m, 
sjmptoms of, 53(1 
toiisdlilis imi, 53") 
trauma and, 535 
treatment of, 510, 555 
T-raa s in, 530 
Sporadic cretinism, -150 
Staghorn calculi, 317 
Stasis in K n Hand’s disease, 031 
Stelwag’s sign in 1113 astlicnin griMS, 011 
Still’s disc ise, 52S 

diagnosis of, 5 13 

Stomatitis in acute iiopliritis, 120 

111 chronic interstiti il nephritis, 175 
in dermatome ositis, 5S5 
in uremia, 95 

Stone, sediment, origin of, 127 
Struma, 401 Stc Goitre 
Strumitis in goitre, 411 
Sugirs 111 urine, 70 

Suppuration, chronic, anu loid kidno\ 
and, 211 

Suprarenal gland in chronic iiitcrstiti il 
nephritis, 100 

Surgical kidne\, definition of, _210 | 

Sweating 111 cr\ thiomelalgia, 07€S ! 

S\ mpatiietic sistcm in cvopiithnlmic 
goitre, 120 

Sincope, local, in llaMiiiid’s diseiH, 
020, 032, 033 

&\noMal mcinbrane in irtlintis defor- 
mans, 51 1, 515 \ 

&\ plnlife, acliondroplasia and, OSS 
of adrenals, 300 
am\ loid kidne3 and, 212 
arthritis deformans ind 510 
diagnosis of, from ITodglvin’s di«o i«e, 
105 

In perti opine ostco-artlirojiatln iiid, 
705 

nephritis and. 111 
osteogenesis imperfecta ind, 720 
P iget’s disease iiid, 721 
13 ai naud’s disease and, 020 
of tin roid gl ind, 300 
mIIous aithiitis and, 510 
Svringoimelia, diagnosis of, from Rn- 
naud’s disease, 012 
from scleiodeima, 071 


T 

Tabps dorsalis, exophthalmic goitre uid. 
438 

Tachycardia in exophthalmic goitic, 420 
Teeth in acromegal} , 4CS 
in cretinism, 449, 451 
Telangiectasis, m cslerodenna, 070 
Teratoma of kidney, diagnosis of, from 
hypernephroma, 300 
Tetanj, non-opera tn c, 380 
operatne, 385 


'Jetanj, paratlnroid glands and, 385 
palhologi of, 387 
(roatineiit of, 3SS 
'1 honiscn’s disea‘'C, 505 
age and, 500 
contrictions in, 001 
definition of, 505 
diagnosis of, 003 
electrical reactions 111, 002 
rtiologi of, 505 
licrediU in, 505 
histologi of, 507 
knee-jerks in, ()03 
muscles in, 507 
muscular nun c incnts in, 001 
patliogciicsis of, 500 
pithologi of, 50() 
prognosis of, 001 
race and, 590 
sex and, 500 
ssanjitoins of, GOO 
treitineiit of, 001 
1 ho rax in icromegah, 100 
'Ihroat III angioneurotic a'dcim, 057 
Ihrombosis, diagnosis of, from niigioneii- 
rotic cedetna, 050 
of renal acssels, 38 
in tumors of tin roid gland, ,300 
lliMiuis gland in acroincgih, 107 
in \ddison’s disease, 301 
in exojihthalmic goitre 12(i 
in nn istlicin 1 gr u is, ()08 
1 In roid gland in acromegnli , 1()7 
actinom\ cosis of, 100 
adeiioc ircinoin i of, 308, 100 
in Addison’s disease, 30 1 
I anatonn of, 377 
carcinoma of, 308 
chemist r\ of, 370 
colloid in liter of, 3S0 
congestion of, 300 
di ignosis of, 301 
ticatment of, 301 
in cretinism, 110, 151 
deielopment of, 378 
diseases of, ,377 
echinococcus of, 307 
III exoplithaimic goitre, 122, 127 
extract of, effects of, 121 
function of, 370 

innammation of, 301 ,8( c '1 In - 

roiditis 
iodine in, 380 
loss of function of, 417 
in injxa'deina, 457 
osteomalacia and, 501, 501 
oierdosc of, 402 
paratln loiclb and, 389 
pin siologi of, 377 
relations of, 380 
remoialof 417 
sarcoma of, 308 
sciirluis of, 399 
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TI13 roid gland, structure of, 378 
syphdis of, 396 

diagnosis of, 397 
dj'Spnoea in, 397 
pain in, 397 
treatment of, 397 
tuberculosis of, 395 
tumors of, 397 

complications of, 400 
diagnosis of, 401 
dj'spncea in, 399 
metastasis of, 399 
oedema in, 399 
pain in, 400 
paralysis m, 400 
prognosis of, 401 
symptoms of, 399 
thrombosis in, 399 
treatment of, 401 
Thyroidism, 381 
Thyroiditis, 391 
age and, 392 
classification of, 392 
course of, 394 
diagnosis of, 395 
from goitre, 395 
dissecting, 395 
etiology of, 392 
Gra\es’ disease and, 395 
infections and, 393 
oedema in, 395 
outcome of, 394 
pain in, 394 
pathology of, 393 
prognosis of, 395 
purulent, 394 
remote effects of, 395 
sex and, 392 
simple, 393 
suppuration in, 395 
symptoms of, 394 
toxic, 392 
treatment of, 395 
tumor in, 394 

Tinnitus aurium in goitre, 411 
in myxoedema, 458 
in uraimia, 93 

Tollen’s test for pentose in uiine, 81 
Tongue in acromegal} , 468 
in acute nephritis, 126 
m angioneurotic oedema, 657 
in chronic interstitial nephritis, 175 
in myxoedema, 457 
Tonsil, abscess of, p}'elitis and, 241 
Tonsillitis, angioneurotic oedema and, 649 
arthritis deformans and, 510 
exophthalmic goitre and, 418 
nephritis and, 110 
spond}ditis deformans and, 535 
Torticollis, 557 

Toxoimia in chronic nephritis, 178 
Toxigenic osteo-penostitis, 704 
Toxins, dermatomi ositis and, 582 


Traiibe’s theory of urvmia, 87 
Trauma, angioneurotic oedema and, 
650 

arthritis deformans and, 510 
facial hemiatroph} and, 732 
m3'algia and, 556 
pj'clitis and, 241 
pj'elonephritis and, 241 
spondylitis deformans and, 535 
tuberculosis of kidney and, 277 
■V illous arthritis and, 540 
Traumatic infections of kidney, 248 
Tremor in exophthalmic goitre, 433 
Trophic disorders, 625 
Tuberculosis of adrenals, 360 
am3doid ]iidne3^ and, 211 
diagnosis of, from Addison’s disease 
371 

exophthalmic goitre and, 418 
of genito-urinary tract, diagnosis of, 
344 

glandular, diagnosis of, from Hodg- 
kin’s disease, 497 

h3perti opine osteo-arthropathi and, 
706 

of kidney, 273 See Kidney tuber- 
culosis of 

diagnosis of, from hyperne- 
pliroma, 303 
pyelitis and, 242 
P3 elonephritis and, 242 
nephiitis and. 111, 147 
P3 elitis and, 241 
of th3'^roid gland, 395 
villous aithritis and, 540 
Tubules, renal, changes in, 29 
Tumor of adrenal, 358 

of brain, diagnosis of, from chronic 
interstitial nephiitis, 193 
of kidne3^, 297 
benign, 313 
embr3'onic, 311 

of mediastinum, diagnosis of, from 
Hodgkin’s disease, 495 
Paget’s disease and, 720 
in paranephritis, 269 
of parath3 roid glands, 390 
of pelvis of kidne3 , 314 
of pituitary gland, 464 
P3'ehtis and, 242, 254 
p3'elonephritis and, 242, 254 
in pyogenic infections of kldne^, 
254 

in p3onephiosis, 254 
in purulent nephiitis, 254 
of thyroid gland, 397 
in tubeiculosis of kidne3 , 285 
T3'phoid fever, arthiitis deformans and, 
510 

nephritis and, 109, 130 
Typhus fever, nephritis and, 110, 131 
Tyrosin crystals m urine, 54, 68 
test for, 69 
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TJ 

ULCERiiTiON of come I m cxophth ilinic 
goitre, 433 

Ulceis in scleroderni i, G71 

Ur'cmn, 86 
ncute, 100 

ahmentirj tract in, 0 1 

amaiiiosis in, 03 

in ann loid kidne\ , 21 0 

aiuiiia in, 90 

appetite in, 04 

astlimx in, 07 

blood in, S7 

cardiac failure in, OG 

Cliex nc-Stokes respiration in, OS 

choreifomi com uhions in, 02 

chronic, 100 

Cl^culator^ sj stein in, OG 

classification of, 100 

coma in, 03 

com iilsions in, 91 

cutaneous lesions in, 9S 

delirium in, 04 

delusions in, 94 

diagnosis of, 100 

diarrhoea in, Oo 

djspnoca in, 97 

cn thematous eruptions in, 00 

crj theina in, 99 

ex es in, 92 

faices in, 95 

fe\er in, 91, 98 

freezing point of blood in, 87 
fulminating, 100 
giddiness in, 94 
headache in, 94 
heanng in, 93 
hemianopsia in, 93 
hemorrhagic erosions of stomach in, 
95 

hiccough in, 95 
itching in, 98 
latent, 100 

lumbar puncture in, 102, 207 
mama in, 94 

molecular concentration of blood in 
87 

myosis in, 94 
nausea in, 94 
in nephritis, 151, 1G9, 173 
nephrolj'Bins in, 90 
ceclema of lungs m, 97 
paralysis in, 92 
pathology of, SG 
pericarditis in, 9G 
potassium salts and, 88 
prognosis of, 101 
pulse in, 91, 96 
pupils in, 91, 93, 94 
respiratorjr system m, 97 
special senses in, 92 
stomatitis in, 95 


Uremia, su eating in, 101 
sxmptoms ol, 91 
tcmporirj pirihsis in, 92 
tetanic coniukions m, 92 
theories of, 87 
tinnitus in, 93 
treitmcnl of, 107, 207 
ulceration of intestines m, Ol 
urine m, SO 
acneseclion in, 102 
aoniitmg in, 91 

Uremic amaurosis in clironic iiiferstiti il 
ncpliritis, 179 

jiiUicsin iciite nephritis, 128 

m chronic iiitcrstiti il nephritis, 
179 

Urei, detcrmiiiition of, 225 
frost, 177 

Ureter, psogcnic infections of, 236 
u 11 il c ilculi iiid, 328 
stricture of, jnelitisnnd, 2J1 
picloneplintis ind, 211 
pionenhrosis and, 211 
in liibciculosis of kidnei, 2S0 

lireteral c ilcuhis, 315 

cithctcn/atioii, 219, 221 

Liretcntis, 270 

bictcnologi of, 231 

cour=c of, 271 

diignosis of, 271 

ctiologi of, 271 

c\teinal, 215 

internal, 245 

piolitis and, 2J2 

pjcloncphrilis ind, 212 

s.Miiptoms of, 271 

treatment of, 272 

tuberculosis of kidney and, 277 

Uictlira, baclcriologi of, 22G 
stricture of, paelitis ind, 241 
picloneplintis uid, 211 
pa onephrosis and 211 
tuberculosis of kidiiea and, 277 

Urethritis, bactenologj of, 227 
diignosifa of, 310 

Urethroscope in genito-unnnij diagnosis, 

Uric acid ci j stals, 52 
origin of, 321 
in urine, G5 

Urine in abscess of kidne>, 252 
aceto-acetic acid in, 82 
m aciomeg ilj, 470 
in acute nephritis, 124 
pyelitis, 250 

m Addison’s disease, 369 
albumin in, 44 

acetic acid lest for, 48 
detection of, 47 
heat lost foi, 47 
Ilellci ’s test for, 47 
nitric acid lest for, 47 
picric acid lest for, 48 



INDEX 


798 

Urine, albumin in, test for, 222 
albumoses in, 75 
alkaline, 67 

in amyloid kidne3’', 214 
in arthritis deformans, 526 
in ascending pj^elonephritis, 251 
bacteiiology of, 226 
in bactenuria, 253 
Bence-Jones’ protein m, 73 
bile in, S3 

bilharzia haimatobia in, 51 
blood m, 54 See Hamaturii 
determination of, 223 
^-o\.ybut3mc acid m, 81 
calcium in, 67 

casts m, 50 See Reml casts 
chemical protective mechanism of, 
84 

chlorides in, determination of, 225 
in chronic interstitial nephritis, 170 
in parench3matous nephritis, 149 
m p3'ehtis, 251 
in p3 elonephritis, 251 
chyle in, 57 
colors of, 59 
black, 60 
blue, 61 
brown, 60 
green, 61 
orange, 59 
pink, 59 
red, 59 
yellow, 59 
cryoscopy of, 225 
cr3'stals in, 52 
cylmdroids in, 51 
C3^stm m, 70 
in deimatom3msitis, 585 
effect of bacteiia in, 337 
electrical conductivit3’^ of, 43 
epithelial cells in, 49 

determination of, 223 
examination of, 220, 336 
chemical, 221 
instrumental 337 
microscopic, 221, 222 
physical, 221 
fat in, 83 
fibrin m, 58 

filaria sanguinis hominis in, 52 
freezing point of, 42 
gas in, 58 

globulin in, tests for, 48 
glucose in, 76 
glycuronic acid in, 78 
hairs in, 52 

h3'datid hooklets in, 52 

in hypernephroma of kidne3 , 302 

in kidne3’’ of pregnanc3^, 134 

lactose in, 77 

leukoC3^tes in, 49 

le^ ulose m, 76 

methylene blue in, 61 


Urine, microorganisms in, deteimination 
of, 223 

in myasthenia giavis, 613 
in m3'xocdema, 459 
in ochronosis, 61 
in osteomalacia, 564 
in jiaranephritis, 269 
pentoses in, 77 
peptone in, 75 
in periodic paral3 sis, 610 
pus in, 57 See P3 uria 

cells in, determination of, 223 
in pi ogcnic infections of kidne3 , 250 
in p3 onephrosis, 253 
reaction of, 44 

calculus and, 323 
deteimination of, 222, 225 
red blood corpuscles in, 49 
leflux of, into ureter, 240 
retention of pielitis and, 212 
P3’eloncphiitis and, 242 
in scleioderma, 672 
segregators, 220 
specific grai iti of, 41 

deteimination of, 222, 225 
specimen of, fiom bladder, 220 
from ureter, 221 
method of obtaining, 220 
spennato/oa in, 51 
sugais in, 76 

lecognition of, 78 
in suppuratne nephritis, 252 
in traumatic nephritis, 253 
111 tubeiculosis of kidnei, 282 
in urTmn, 86 

iiiea 111, deteimination of, 225 
unc acid in, 65 

Urinan excretion, anomalies of, 40 
lithiasis, 315 

sediments, examination of, 49 
tract, infections of, bacteriolog3' of, 
218 

Urobilin, 63 
Urobihnuna, 62 
Urochrome, 59 
Uro-er3'thrmurn, 63 
Uropi'onephrosis, 329 
Urostealitlis, 83, 317 
Urticaria, giant, 648 
cedematosa, 648 
pathogenesis of, 654 
m Ra3maud’B disease, 640 
tuberosa, 648 

Uvula in angioneuiotic oedema, 657 


V 

Vaccination, acute nephritis and, 132 
Vaccinia, nephritis and, 110 
Vagabond’s disease, diagnosis of, from 
Addison’s disease, 370 
Varicella, acute nephntis and, 131 
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Varicocele in h} pernephroma of ludnc}, 
302 

Vasomotor itaxn, G27, G72 
disorders, 625 

Vertebra; in osteoimHcn, 5G3 
Vertigo in angioneurotic oedema, G50 
'\'esiculitis, diagnosis of, from reiiil c.il- 
culi, 334 

Villous arthritis, 540 
Vitiligo, diagnosis of, from Addi'^on’s dis- 
ease, 372 

m exophthalmic goitre, 135 
Vomiting m acute nephritis, 12G 

m Addison’s disease, 3G5, 3GG, 3G') 
in chronic interstitial nephritis, 
175 

parench-^ malous nephritis, 150 
in exophthalmic goitre, 43G 
in In pel nephroma of kidiiea , 102 
in pvehtis, 255 
m renal calculi, 331 
in urTmia, 94 

von Graefe’s mptom in m^ asthenia 
gravis, 611 


W 

V ANDi niNC. redeina, CIS 

Waxi casts, 51 

Weakness in exophthalmic goitre, 434 

Weir Jlitchell’s diseisc, G75 

Whooping-cough, nephritis and, 109 

X 

XvNiiiix, GG 
calculi, 317 
cr\sl ils in urine, 51 
oiigin of, 325 

X-ra^s in cxoplitliainiic goitre, J 13 
in Hodgkin’s disease, 490, 499 
in In pernciihioina of kidne\ , 301 
in In pertropliic ostco-irthropatlu , 
70S, 71 1 

nephritis and 115 
in renal c.ilcuh, 331 
in spond\hfis deformans, ,539 

Y 

Ytiiow fc\ci, ncphntis and, 110 




